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mg., mg., 100 mg. 
suppositories, mg. and 100 mg. 


orol drops, mg. per drop 


ONE CALL 
for all your needs 


MEDICAL GASES 

PIPELINE OUTLETS 
OXYGEN-THERAPY EQUIPMENT 
ACCESSORIES 


MEDICAL GAS DIVISION 


TED 


Wherever you are situated Canada, L.A.’s 
country-wide production and distribution 
network assure you on-the-spot service. 


Oxygen, anaesthetic gases and mixtures. 


Oxygen-therapy equipment, anaesthetic ma- 
chines and accessories ... the most reputable 
manufacturers. 


Outlets and control equipment for pipeline 
distribution oxygen, anaesthetic gases and 
suction. 


Mira Oxygen Analyzers widely recognized 
the highest quality and most efficient equip- 
ment for accurate and speedy measurement 
oxygen concentrations incubators, tents and 
hoods. These analyzers are distributed exclu- 
sively L.A. Canada. 


L.A.’s complete line products and services 
close you your telephone. For 
information gases, equipment, accessories 
and services, contact your local L.A. branch 
authorized L.A. dealer. 


Branches, plants, stores and dealers throughout 
the nation. 


LIQUID AIR company 
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QUIESCENCE 
depression 


Relieves apprehension without blocking perception depressing 
the vital functions 


Promotes composure and co-operation 
Induces light sleep with easy awakening 


Controls nausea and vomiting both prophylactically 
and therapeutically 


Reduces analgesic and sedative requirements 


Comprehensive literature available request 


INJECTION 
HYDROCHLORIDE 


phenothiazine 
hydrochloride 


Patented 1952, 1955 *Reg. Trade Mark REG. TRADE MARK 
WALKERVILLE, ONTARIO 


Available prescription only MONTREAL WINNIPEG VANCOUVER 
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Make sure you specify 


BOYLE 


BECAUSE B.0.C. has, over the last years, developed the 


original Dr. Boyle principle the stage where now 
accepted the finest anaesthetic apparatus available. Further 
proof its performance confirmed the fact that other manu- 
facturers are now adopting the Boyle principle. specifying 
B.0.C. Boyle you are sure receiving all the advantages de- 
veloped the B.0.C. medical engineers since the introduction 
the original Boyle. 


ROTAMETERS 


for accurate measurement all 
gases. 

Built Pin Valve Assemblies 
completely removable for servicing. 


TRILENE INTERLOCK 


positive safeguard against Trilene 
Vapourizer being accidentally turn- 
when closed circuit being 
used. 


QUICK COUPLING 
CYLINDER YOKES 


incorporate swivel gate type cylin- 
der clamping device. Fitted with 
the new Bonded Sealing Washer for 
ensuring gas tight seal between 
cylinder and yoke. The need for 
replacing Washer with each tank 
longer arises. 


ADAMS DUAL PURPOSE 
REGULATORS 
Low output pressures patient for 


maximum safety. High volume out- 
put from tank pipeline. 


WRITE FOR FULL DETAILS ALL YOUR ANAESTHETIC NEEDS 


TRILENE INTERLOCK 


if 


QUICK COUPLING CYLINDER YOKES 


MEDICAL 


THE BRITISH OXYGEN CANADA LIMITED 
355 HORNER AVENUE, 


TORONTO 14, 


AGENTS: 
QUEBEC: SASKATCHEWAN 
Millet, Roux Cie., Ltée, Campbell Hyman, 
Montreal Winnipeg 


The Alberta Oxygen Acetylene 


Co. Ltd., Edmonton 


ONTARIO 


DIVISION 


BRITISH COLUMBIA: 


B.C. Medical Equipment Sales, 
Vancouver 


MODEL 'H’ ROTAMETERS 
S085 COTE DE LIESSE ROAD, MONTREAL 9, QUE. © DIEPPE ROAD, ST. CATHARINES, ONT. 


EARLY 


has many advantages 


Early ambulation usually means shorter, smoother convalescence from 
abdominal surgery. saving the valuable time your hospital staff, and 
more available hospital beds are advantages over and above the benefits the 
patient himself. 


Postoperative urinary retention and intestinal distention can usually pre- 
vented the administration Prostigmin Roche, thus helping the early ambula- 
tion regimen. When they occur, Prostigmin effective treatment, because 
this potent cholinergic stimulates peristalsis and restores bladder tone. 


Prostigmin should given with caution asthmatic patients and contra- 
indicated where there mechanical, intestinal urinary obstruction. these pre- 
cautions are observed, the likelihood side effects remote. 


Supply: Ampoules, Vials and Tablets (for Myasthenia gravis). 


HOFFMANN-LA ROCHE LIMITED MONTREAL 


PROSTIGMIN 


Prostigmin -brand neostigmine U.S.P. 
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sodium 


(Sterile Thiopental Sodium, Abbott) 


rectum 


pain...no memory 


PENTOTHAL Sodium, administered rectally, your 
pediatric patients have awareness the operating 
room, memory the experience. 

Instead, they drop off sleep the security their own 
rooms before surgery, awake there afterward. 

Controlled, individual dosages may given*to attain 
levels ranging from preanesthetic sedation basal anes- 
thesia. Rectal PENTOTHAL offers wide margin safety. 
many short, minor procedures, Rectal PENTOTHAL may 
serve the sole agent. When general 


anesthesia desired, Rectal 
THAL reduces dosage certain 
inhilation agents. 


Abbott Laboratories Limited Montreal 


This motion picture 
has been approved the 
Committee Medical Motion 
Pictures the 
American College Surgeons. 


Trade Mark 


“Linde” is a registered trade mark. 


Effective oxygen dosage the percentage oxygen 
required overcome anoxia. BUT the type administering 
apparatus capable delivering that percentage the 
patient essential also. The two are interdependent. 

Dosage and Techniques,” 16mm. sound and 
color motion picture reviews the apparatus required 
administer the various concentrations oxygen recom- 
mended for clinical conditions where anoxia exists. Running 
time less than minutes. available for showings 
physicians, interns, and graduate nurses. 


THERE CHARGE FOR THE USE THIS FILM 


Your County Medical Society may wish include this 
motion picture part one its programs. 


Air Products Company 

Division Union Carbide Canada Limited 
Oxygen Therapy Department 

St. Clair Ave. E., Toronto Ont. 


would like show “Oxygen Dosage and the 


Hospital Staff 


have 


sound projector 


M.D. 
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The new T.F.C. Marrett Head with stainless 
steel cabinet. 


Designed for use with central supply oxygen 
and nitrous oxide, oxygen only. 
Emergency oxygen yoke cabinet. 

Gas outlets front either side cabinet. 


anaesthetie disposal cabinet, also chart file 
older. 


T.F.C. Marrett Head features: 
—Circle to-and-fro carbon dioxide ab- 
machines sorption selected required rotation 
single control knob. 
—New transparent glass absorber canister. 


—Larger and more efficient ether vaporizer. 

—Repositioned rebreathing bag and 
control. 

—Redesigned oxygen by-pass. 

—New head also can fitted trans- 
portable trolley model stands. 

Write for detailed information Airmed 

Marrett Head and various stands. 


SOLE CANADIAN DISTRIBUTORS 


IMPERIAL SURGICAL COMPANY 
SHERBOURNE STREET, TORONTO 
Branch: 166 Osborne Street, Winnipeg 
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Cyclaine 


HEXYLCAINE HYDROCHLORIDE 


new 
local 
anesthetic 
makes 
many 
procedures 
easier 


MAJOR ADVANTAGES: 


Faster and longer-acting than procaine. 
Effective low concentration. 
Few undesirable side effects. 
Clinically proved. Council accepted. 


Many clinical studies have proved ideal for 


many major and minor procedures. Sterile Solution supplied follows: 
infiltration and nerve block anesthesia, vials for infiltration and block anes- 
faster and longer-acting than procaine. thesia; cc. bottles for topical anesthesia; 


In spinal anesthesia, its activity is greater than procaine. 2.5% with 10% dextrose in 2 ce. ampuls for spinal 
Therefore, smaller doses are required. toxic Complete data use request. 
nerve dysfunction have been noted 
2,500 patients undergoing spinal anesthesia with 

topical anesthesia, applied mucosal surfaces, 
CYCLAINE potent cocaine equal concentration. 


Merck Sharp Dohme 
Division Merck Co. Limited 
and reprints Montreal 30, Que. 
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Canada 


180 Duke Toronto 

2535 St. James St. West Montreal 
9903 72nd Edmonton 

675 Clark Drive 


published the interest Anaesthesiologists and Anaestheists 
provide them information techniques, procedures and develop- 
ments the field inhalation anaesthesia 


electronic aids precluding cardiac arrest 


Oscar Dallons, President, Dallons Laboratories Inc., Los Angeles, California 


Editor’s Note: Effective February 1958, Ohio 
Chemical obtained the distribution franchise 
throughout the United States America and 
Canada for “The Life-Saving elec- 
tronic cardiological equipment manufactured 
Dallons Laboratories, Inc. This step further ex- 
pands the scope Ohio Chemical’s ability 
better serve hospitals. 


THE INTENSE DRAMA 
CARDIAC ARREST 


The field research anesthesia recent 
years has emphasized the urgent and constant 
need for the development compact and port- 
able equipment for the early detection im- 
pending cardiac arrest difficulty. addition 
the visual and auditory aids, compact, effi- 
cient emergency units were demanded. 

Eminent medical authorities have written 
with great concern the subject cardiac 
arrest agreeing that the best treatment for 
cardiac arrest and ventricular fibrillation 
PREVENTION. This Preventive Medicine 
its best. 

The ever-increasing bibliography 
causes, detection and emergency treatment 
cardiac arrest led Dallons Laboratories de- 
velop equipment meet this need. The portable 
cardioscope and cardiophone were designed for 
early detection impending difficulty, and the 
Pacemaker and the Defibrillator for the control 
the electronic action the heart the event 
emergency. 

The report “Cardiac Arrest” Hewlett 
more intense drama the 
operating pavilion ever enacted than that 
occasioned the catastrophe cardiac arrest.” 
For this reason, Dallons has called their com- 
bination portable electrocardioscope and 
cardiophone (listed Underwriters’ Labora- 
tories, Inc.) together with the Pacemaker and 
the Defibrillator, Life-Saving Team.” 


EARLY DETECTION IMPENDING 
CARDIAC ARREST VITAL 


Warning signs impending cardiac difficul- 
ties are manifest the cardiorespiratory system. 
The oxygen system the body vital life. 
The heart needed provide the dynamic 
pumping action propel the oxygenated blood 
the vital organs. Cole and warn: 
“Cardiac arrest considered have occurred 
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when the heartbeat longer strong enough 
results failure oxygen transport, every case 
cardiac arrest 
emergency call- 
ing for immediate 
action, because the 
cells the cerebral 
cortex cannot sur- 
vive long after oxy- 
genated blood sup- 
ply has been inter- 
rupted. Depending 
the effectiveness 
the resuscitative 
efforts within 
very short period, 
the individual may 
recover completely, 
die few hours, 
live longer 
varying degrees 
decerebrate state.” 

Many electronic 
changes the car- 
diac picture indicate 

Dallons Cardioscope, impending 

Cardiophone, The func- 

Defibrillator 5-Foot the car- 

Stand. diovascular and the 

respiratory systems 
are interdependent. Failure either the cardio- 
vascular system the respiratory system will 
followed failure the other since they can- 
not function separately. states life 
continuous process oxygenation. 

Johnstone* reports that research anes- 
thesia develops, the attention the anesthe- 
siologist being directed more and more 
closer study the cardiovascular system under 
the varying conditions surgery and anesthesia. 
The immediate success all surgical and anes- 
thetic procedures depends primarily the 
patient’s cardiovascular system and its ability 
withstand the direct and indirect stresses 
which being subjected. 

and stress the necessity for 
early detection the signs impending cardiac 
arrest with warning the urgency the 
time element. Cole and Corday? emphasize the 
four-minute limit for cardiac resuscitation with 
the following comments: The effect time 
clearly demonstrated. “Of the ‘Under four- 
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minute’ group, 42% recovered completely; 
the ‘over four-minute’ group recovered; 
the indeterminate group, none recovered. The 
two who recovered the ‘over four-minute’ 
group both showed permanent nervous system 
they represent the total 132.” 
They warn: reduce the danger death 
disability from this cause, physicians 
geons must trained act with promptness 
and precision, solutions and apparatus must 
ready for immediate use and visual and audi- 
tory aids must used determine the earliest 
signs cardiac arrest. Signs cardiorespiratory 
embarrassment, which bradycardia was the 
most common, usually gave warning when stop- 
page was imminent.” 


ANESTHESIA HAS ENTERED THE 
ELECTRONIC AGE 


well-known fact that pulse palpation 
can inaccurate and misleading. Blood pres- 
sure estimations are not reliable index 
myocardial function. Ordinary clinical signs may 
misleading. For example, the color change 
cyanosis valueless early indication 
anoxia; rather might considered terminal 
sign. 

The electrocardioscope provides the anes- 
thesiologist and other members the surgical 
team with picture the heart rate and 
rhythm, wandering pacemakers, the efficiency 
the conducting tissue the myocardium and 
may indicate changes the position and size 
the heart. The anesthesiologist can observe 
fluctuations the autonomic tone occasioned 
the use the number drugs and gases 
his disposal. The cardioscope provides valu- 
able index the electrolytic balance the 
blood and indispensable according John- 
determining what the cause the 
cardiovascular collapse the anesthetized 
patient. 

The use the electrocardioscope and the 
cardiophone diagnostic tools enables the anes- 
thesiologist alter technique employ oxygen, 
gases, and drugs avert impending cardiac 
difficulty before the usual clinical signs appear. 
This equipment not merely cardiac monitor; 
diagnostic and gives information prior 
disaster. the event unexpected cardiac 
arrest ventricular fibrillation, the cardio- 
scope and cardiophone immediately differentiate 
between the two since the sound and appear- 
ance the scopic picture the arrest 
way resemble the fibrillation. Without cardio- 
scope, thoracotomy would necessary 
observe the action the heart. 

Hewlett al! declare “The value un- 
hurried preparation far exceeds the most heroic 
emergency Hosler? says “Every effort 
that humanly possible should spent its 
(cardiac arrest) prevention.” further states 
the situation condition 
possible for the physician take control 
the oxygen system for the patient and manage 
for several hours, during which the patient 
cannot die. After period time, the control 
the oxygen system must given back the 
patient. conditions are such that the patient 
can properly control the system, then the re- 
suscitation will successful; otherwise will 
expire.” 

All the current reports the prevention 
and the treatment cardiac arrest agree that 
cardiac arrest stoppage the heart the 
operating room the enigma and challenge 
present day surgery and anesthesia. There 
very little doubt that the vast majority 
cardiac arrest cases, the 


are preceded definite signs which give warn- 
ing impending failure. prompt institution 
effective therapy achieved—when the 
danger signals occur—cardiac arrest can usually 
prevented. 

The electronic Defibrillator and the elec- 
tronic external Pacemaker are used restore 
and maintain the desired rhythm the heart. 
However, must remembered that 
heart may not respond electrical stimulation while 
the hypoxic condition. 

The external Pacemaker has been known 
have maintained normal rhythm the heart 
Stokes-Adams syndrome for long eight 
days. can restore the rhythm bradycardia 
when hypoxia not present. However, Dallons 
Laboratories has never maintained that elec- 
tronic pacemaker ever substitute for cardiac 
massage together with immediate administration 
100% oxygen, when the heart goes into 
actual cardiac arrest. 


TIME THE ESSENCE 


The cardioscope gives warning the need 
more oxygen. The cardioscope and phone 
warn time the need change gases 
alter technique. certainly not within the 
scope this article discuss the suggested 
methods emergency treatment either car- 
diac arrest fibrillation. gratifying, how- 
ever, see the increasing number surgeries 
across the nation that are employing visual and 
auditory aids determine IMPENDING arrest. 
Unhurried preventive steps can taken, proper 
electronic equipment for defibrillating and pac- 
ing the heart can ready for immediate action 
that catastrophe can averted. Prominent 
authorities declare that this preventive action 
should used all surgical cases and not 
merely “suspect” cases. the event 
emergency, action should taken with the 
speed and precision fire drill. 
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(VINYL ETHER FOR ANESTHESIA U.S. P. MERCK) 


rapid induction rapid recovery 
simplifies short operative procedures 


MAJOR ADVANTAGES: 


Smooth, rapid induction; seldom produces nausea 
vomiting; easily administered; prompt recovery. 


nesthesia often required for short operative 
procedures. such instances, agent providing 
rapid induction and prompt recovery with minimal 
side effects desirable. VINETHENE offers all these 
advantages. addition, VINETHENE easy ad- 
minister via the simple open-drop technic. 


OTHER INDICATIONS: induction agent prior Merck Sharp Dohme 


SUPPLIED: bottles per box and bottles Montreal 30, Que. 
cc., and cc., each with adjustable, 
plastic dropper-caps. 


Local Infiltration Time Required 


Xylocaine closely approaches the ideal local anesthetic agent 
closure lacerations, removal cysts, moles and warts, excision 
abscesses, tonsillectomy and other minor surgical procedures, and 
reduction fractures. small lacerations, for example, Xylocaine can 


infiltrated through the cut surface; thus facilitating more thorough, 
pain-free exploration, and allowing more time for careful suturing. 


Injection Xylocaine simple and rapid diffusion produces extensive 
operative field. well-tolerated, profound and long duration for 
postoperative patient comfort. With Xylocaine, and for those cases 


tho where vasopressor drugs are not contraindicated, less epinephrine 


required than with any other local anesthetic agent. Even relatively 

high concentrations, tissue tolerance Xylocaine remarkably good. 

Clinical acceptance? more than half billion injections attest it. 
Clinical utility and safety? there bibliography more than 400 

published references reporting its successful application local anes- 


thesia, nerve blocking, and topical anesthesia spray instillation. 
That’s why said: “They rewrote the book for Xylocaine.” 


Xylocaine Dosages are Generally More 
Than Half Those Procaine 
Available: 


ce. and cc. Vials, 
multiple dose 0.5%, and 2%, 

without epinephrine, 

with epinephrine 1:100,000. 
cc. Ampoules 2%, boxes 

without epinephrine, 

with epinephrine 1:100,000. 

comprehensive page manual “Xylocaine 
with detailed information about the above and other aspects 
local anesthesia yours request. 
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SUX-CERT 


lyophilized 
SUCCINYLCHOLINE CHLORIDE 


SUX-CERT, the newest product the INCERT® family addi- 
tives features the pump-type vial and offers these advantages: 


Needs refrigeration expiration dating 

Retains high potency storage room temperature 

Instantly reconstituted bulk parenteral solutions 


Supplied sterile additive vials containing 500 mg. and 
1000 mg. expressed anhydrous succinylcholine chloride. 


ALSO AVAILABLE INCERT 


VI-CERT (lyophilized B Vitamins with Vitamin C)—five essential B vitamins and vitamin C. 
INCERT T41—Thiamine HCI 25 mg., Riboflavin 10 mg., Niacinamide 100 mg., Sodium 
Pantothenate 20 mg., Pyridoxine HCI 20 mg., Ascorbic Acid 500 mg. 


POTASSIUM CHLORIDE SOLUTION INCERT T2010—20 mEq. K* and CI~ in 10 cc. sterile 
solution (2 mEq/cc.). INCERT T2020—40 mEq. K* and Ci- in 12.5 cc. sterile solution 
G.2 mEq/cc.). 

POTASSIUM PHOSPHATE SOLUTION INCERT 131 — Potassium Phosphate (1.579 gm. 
K, HPO, and 1.639 gm. KH2P0, per 10 cc.). Contains 30 mEq. K* and HPO4= in 10 cc. 
Sterile solution. 


CALCIUM LEVULINATE SOLUTION INCERT TS1—Calcium Levulinate, 10% solution, 1.0 
gm. (6.5 mEq. of Calcium) in 10 cc. sterile solution. 


30% PREPARATION COST 
SAVE 600% PROCESSING TIME 
WITH INCERT SYSTEM 


TRAVENGL. LASORATORIES, INC. 


MORTON GROVE, ILLINOIS 


Products distributed in Canada by 
BAXTER LABORATORIES CANADA, LTD., ALLISTON, ONTARIO 


# Personal communication — information on request. 
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more than 


bitartrate 


. 
with natural antishock pressor hormone 


pulls the emergency patient out shock readies patient for 


Levophed (brand 
*based extent usage and conservative estimate average survival rates trademark reg. U.S. Pat. Off. 
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In neonatal apnea due to maternal narcosis, 
NALLINE may be injected directly into the um- 
bilical vein of the infant to combat the depressant 
effects of the narcotic. This specific treatment 
promptly re-establishes respiration and in most 
cases usually eliminates the need for other 
methods of resuscitation. NALLINE may also be 
used prophylactically. When administered to 
narcotized parturient women five to fifteen min- 
utes before delivery, NALLINE causes a significant 
decrease in the incidence of neonatal apnea re- 
quiring revival measures. At the same time, 
NALLINE appreciably shortens the time for first 
gasp and the time for establishing respiration. 
OTHER INDICATIONS: Respiratory depression and 
circulatory collapse due to morphine, heroin, 
methadone, Dromoran®, Levo-Dromoran®, Ni- 
SUPPLIED: In I-cc. ampuls (5 mg. cc.). for parenteral 
use. NALLINE comes within the scope of the Opium 
and Narcotic Drug Act and regulations made 
thereunder. 

NEW DOSAGE FORM: NaLLine Neonatal for in- 
jection via the umbilical vein. In 1-cc. ampuls 
containing 0.2 mg. N-allylnormorphine hydro- 
chloride. 


REFERENCE: Eckenhoff, and Funderburg, W., 
Am. J. M. Sc. 228: 546, November 1954. 


(NALORPHINE HYOROCHLORIDE MERCK) 


Specific and effective therapy 
for narcotic-depressed newborns 


MAJOR ADVANTAGES 


Promptly increases both minute 
volume and respiratory rate; does 
not induce convulsions. 


Merck Sharp Dohme 


Division Merck Co. Limited 
Montreal 30, Que. 
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EDITORIAL 
UNDERGRADUATE TEACHING ANAESTHESIA 


most medical schools are concerned about are actually changing their 
undergraduate curriculum, and yet general agreement exists what 
should taught how the teaching should done. What the aim medical 
teaching the undergraduate level? produce good general practitioner, 
lay the foundations for whatever branch medicine followed 
the future? Obviously the first not possible since now appreciated that 
the good general practitioner requires much graduate training does the 
specialist. 

evident that the teaching anaesthesia undergraduates must limited. 
grating anaesthesia with general medicine and surgery? The latter the only 
realistic approach, for the first requires least months for anything worthwhile 
emerge. The anaesthetist has many important contributions make 
medical training scheme other than the teaching the technical aspects 
anaesthesia. 

should endeavour teach the undergraduate only the fundamental 
principles safe anaesthesia, for when these are learned the student has firm 
foundation when comes learn the art anaesthesia. This, however, can 
only taught the graduate intern years when more time available. But 
anaesthetists have much more than practical anaesthesia teach. Our 
practical experience dealing with respiratory problems unequalled, the 
unconscious patient our everyday work, and many have considerable 
ability applied neuro-anatomy well. Many have part play the 
basic sciences and through our continual use these disciplines can give them 
more meaning for the student. 

said that the foundations future character are laid down the early 
years. The undergraduate years are the formative ones for the medical student 
and this the time when should impress him that anaesthesia 
important and highly interesting subject worthy his consideration for the 
future. must therefore play our part applied scientists the basic sciences 
and the approach all branches medicine and surgery which have 
unequalled opportunity. 

impossible train undergraduates safe anaesthetists, but can 
teach them the principles safe anaesthesia: how care for the unconscious 
patient, how use dangerous drugs wisely, and many other things broaden 
their horizon. should impress the student that not intend making 
him into anaesthetist, but rather that hope extend and broaden his 
knowledge and outlook. 

must therefore retain and increase the teaching anaesthesia the 
general medical training and reserve the art anaesthesia such for the 
graduate years. 


M.D. 
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EDITORIAL 
DURANT LES ANNEES UNIVERSITAIRES 


Nos jours, plupart des écoles médecine sont perplexes sujet 
programme leurs éléves elles sont actuellement train 
changer leur programme, puis, date, n’est pas encore d’accord sur 
faudrait enseigner sur fagon Quel est but 
ment universitaire médecine? Est-ce doit viser former bon 
praticien général jeter les bases sur lesquelles pourrait 
quelle branche médecine plus tard? Sans aucun doute, premier cas 
pas possible et, aujourd’hui, estime bon praticien général besoin 
d’entrainement post-universitaire spécialiste. 

est évident faut limiter durant cours 
universitaire. Faut-il limiter cet enseignement pratique technique 
cine générale chirurgie? Encore ici, cette éventualité qui 
est réalisable car, pour que premiére produise quelquechose certaine 
valeur, faudrait des mois travail. Toutefois, dans programme 
ment médical, pourrait jouer bien plus important que celui 
les détails techniques 

Nous devrions nous efforcer aux éléves médecine que les 
principes fondamentaux anesthésie toute sécurité car, quand 
posséde ces notions, elles peuvent lui servir base solide pour étudier 
cet enseignement, toutefois, peut donner cours des 
années quand reste temps. Mais, qualité d’anesthésistes, 
nous avons beaucoup plus que cela enseigner. cause notre expérience 
pratique, nous sommes sans égaux pour aborder les 
notre travail quotidien nous conduit aux soins des malades inconscients 
plusieurs d’entre nous ont acquis une grande habileté pratique neuro- 
anatomie appliquée. Plusieurs d’entre nous possédent haut point les sciences 
base et, cause mise pratique quotidienne ces disciplines, ils 
peuvent montrer plus d’aspects pratiques ces sciences. 

dit que moule d’un caractére pour doit étre fagonné durant 
jeune Les années médecine sont celles demeure 
impressionnable c’est exactement moment nous devrions lui exposer que 
est une spécialité importante trés intéressante qu’elle mérite 
retenir son attention pour conséquence, qualité vulgarisateurs 
des sciences base étant placés croisée toutes les branches 
médecine chirurgie nous avons une opportunité sans égale, nous 
devrions remplir notre 

est impossible faire des étudiants médecine des anesthésistes toute 
sécurité, mais nous pouvons leur enseigner les principes d’une anesthésie 
toute sécurité, comment prendre soin malade inconscient, comment employer 
des médicaments dangereux avec prudence une foule d’autres choses suscep- 
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tibles leur horizon. Nous devrions donner que 
nous désirons pas faire lui anesthésiste mais que nous comptons 
augmenter ses connaissances agrandir largeur vue. 

conséquence, nous devons garder augmenter 
comme telle pour les années post-universitaires. 


M.D. 
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CLINICAL AND LABORATORY EVALUATION FOUR 
FLUOTHANE 


WIDESPREAD CONTINUING INTEREST brom, chlor fluoroethane, known 
halothane more commonly Fluothane, has resulted over the past few 
months many attempts make its use safer and the same time more 
economical. Certain apparatus has been designed facilitate its use, particularly 
the less experienced anaesthetist. This paper describes the clinical and 
laboratory investigation four especially designed Fluothane Vaporizers. Each 
these intended increase the margin safety the use extremely 
potent drug and provide something the nature “flowmeter” for its more 
convenient use. 

Certain desirable characteristics vaporizers for drug the potency 
Fluothane may stated here: 

(a) Accuracy standard settings calibrations. 

(b) Minimal variation delivered concentration due changes ambient 
temperature and pressure. 

(c) Minimal decrease delivered concentration due flow gases through 
the vaporizer. 

(d) Minimal variation concentration due movement agitation 
vaporizer. 

Minimal changes concentration due “flushing through” with oxygen. 

(f) Minimal change concentration due changes fluid level. 

Many these performance characteristics can only determined labora- 
tory investigation which has for this group vaporizers been carried out the 
laboratories the Department Pharmacology the University Toronto. 

The vaporizers investigated this trial are: the Fluotec Vaporizer (Fig. 1); 
the FNS Fluothane Vaporizer (Fig. 2); the Ohio-Heidbrink Fluothane Vaporizer 
(Fig. 3); and the Boyle’s Fluothane Bottle (Fig. 4). 

The first three are calibrated percentage Fluothane volume. The 
fourth has extended scale equal divisions. 


CLINICAL 


The series includes complete range major and minor surgical, obstetrical, 
and gynaecological cases, which more than 600 have been done the one 
investigator. This report includes only 478 these cases, those for which one 
the four vaporizers was employed. excludes cases thoracic, abdomino- 
thoracic, and upper abdominal surgery for which automatic ventilator was 
used, each these cases the Fluotec Vaporizer was employed and 
comparative figures with other vaporizers are available. noteworthy, how- 


1Presented the Annual Meeting the Canadian Anaesthetists’ Society, June 24, 1958. 
2Department Anaesthesia, University Toronto and Toronto General Hospital. 
Pharmacology, University Toronto. 
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Ficure 


ever, that the Fluotec was used because the maintenance concentration 
Fluothane with alternating positive and negative pressure ventilation often 
low that only this vaporizer could relied upon for even, prolonged 
maintenance. 

Each the vaporizers has been used the same manner clinically. 
attempt was made select cases the basis suitability, risk other charac- 
standard preoperative medication method anaesthesia was used. 
Curare was not used relaxant, but both Suxamethonium and Gallamine 
were employed when relaxation was necessary. variety gas machines was 
employed including the Heidbrink (several different models) and Boyle’s 
machines (BOC, MIE and Loos). variety gas circuits was used including 
semi-closed with carbon dioxide absorption, continuous flow, and non-rebreath- 
ing. Table shows the frequency use each vaporizer. Table shows the 
frequency with which the different circuits were employed. 
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Ficure 
TABLE 
Fluotec calibrated 302 
B.O.C. (not calibrated 
TOTAL 478 
TABLE 
Semi-closed (circle 
Semi-closed (to-and-fro absorption 
Direct flow (no 147 
Direct flow non-rebreathing 253 


TOTAL 
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each case this series effort was made use the minimal amount 
Fluothane consistent with good anaesthetic technique and the requirements 
each individual patient, and since this investigation was primarily for purposes 
comparison, record all percentage dial settings was kept for each case 
and for each vaporizer show the dose necessary for induction and the dose 
necessary for maintenance anaesthesia. 

most cases induction anaesthesia was accomplished with small dose 
thiopentone. However, large number cases were induced with Fluothane, 
nitrous oxide and oxygen. 


OBSERVATIONS 


Many the phenomena observed this series show the characteristics 
Fluothane. These are now common knowledge, having been reported many 
investigators and will mentioned only relation the performance the 
various vaporizers. 

Each the four vaporizers investigated clinically usable and useful. The 
most accurate, and the one giving the smoothest maintenance any safe level 
anaesthesia, the Fluotec. appears unaffected ambient tempera- 
ture, high rates gas flow, changes the fluid level, and need only 
refilled fairly long intervals, that is, when the fluid level falls below the glass 
window. 

Each the other vaporizers shows changes clinically with changes fluid 
level and with the cooling due the flow gases over the surface the 
Fluothane. maintenance setting, adequate first, after fifteen twenty 
minutes often becomes inadequate, allowing the patient react violently 
stimulation waken. Readjustment the setting refilling the vaporizer 
then necessary. The Ohio vaporizer, probably due the greater surface area 
exposed for vaporization and its water jacket, maintains the desired level 
delivery longer than either the FNS the BOC Vaporizer. 

Systolic blood pressure fall during both induction and maintenance anaes- 
thesia less frequent with the Fluotec than with the other vaporizers. 

Using the Fluotec found large series cases that induction 
anaesthesia could readily performed for most patients with concentration 
2.5 per cent Fluothane per cent nitrous oxide and oxygen. Following 
induction, maintenance anaesthesia required concentration only 0.5 0.7 
per cent any necessary relaxation was obtained the use small doses 
intravenous relaxant. When the FNS Vaporizer became available, was once 
noted that for induction the dial setting this vaporizer had the range 
2.8 4.4 per cent. Usually the higher setting was required. For maintenance, 
settings 0.8 1.6 per cent were required with the 1.2 per cent setting being 
most commonly used. was obvious that the Fluotec and FNS Vaporizer were 
calibrated differently and this observation led the decision investigate the 
vaporizers laboratory methods. 

The Ohio Vaporizer gave somewhat different clinical data. Induction settings 
initial Fluothane settings per cent were necessary and were often inade- 


MACKAY KALOW: FLUOTHANE VAPORIZERS 253 


quate, although slight agitation the vaporizer appeared deepen the anaes- 
thesia, Maintenance settings, however, were the range from 0.5 1.0 per cent, 
usually the lower figure. 

The BOC Vaporizer not calibrated percentage, but uses extended 
scale with ten equal divisions. With 100 cc. Fluothane the BOC bottle, 
induction initial setting was 4.0 4.5 and the maintenance setting was about 
Using the vaporizer with only cc. Fluothane the bottle, was more 
frequently done this series, extended the operating range somewhat, allowing 
maintenance settings between and 2.5 used while the induction setting 


LABORATORY STUDIES 


Following the clinical observation considerable performance differences 
the four vaporizers was decided investigate each them the laboratory 
and compare them for accuracy, efficiency, reaction agitation moving 
the gas machine, flushing through with oxygen, reaction changes pressure 
within the circuit, and fall off delivered concentration due the cooling 
effect the gas flow and changes fluid level. 

standard method investigation was devised, clinical type, but consistent 
with laboratory accuracy. The gas source for testing all vaporizers was BOC 
Pedestal Model Boyle’s machine with rotameters capable delivering accurately 
measured gas flows from one fifteen litres per minute. 

The vaporizer investigated was adapted directly the Boyle’s machine 
and the gas and vapour mixture was led thick-walled half-inch rubber tubing 
through BOC spring-loaded exhalation valve the cell Beckman direct 
recording spectrophotometer (model II) calibrated for Fluothane. The ex- 
halation valve was left open and water manometer was interposed between the 
valve and the tube leading the cell. The pressure within the circuit with this 
valve open was observed from 0.5 cm. water. Adequate mixing gas 
and vapour was assumed because the various calibres the several tubes and 
connectors used the circuit and the consequent turbulence gas flow. 

Observations were made true delivered percentage Fluothane (v/v) 
each the main dial settings each vaporizer and different gas flow rates. 
Reaction change pressure was observed closing the exhalation valve, 
thereby increasing the pressure within the circuit maximum cm. 
water. Reaction agitation each vaporizer for period ten seconds was 
observed and recorded. The reaction flushing the system with high flow 
oxygen was recorded for each vaporizer. 

The concentration Fluothane delivered each vaporizer was measured 
the following way. 


Method Measuring Concentration Fluothane 

All determinations were made Beckman Recording Spectrophotometer 
model using ultraviolet light wavelength 228 (1). The absorption 
cells had light path millimetres with capacity cc. One these 
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cells was used for calibration and had only one opening, which could closed 
with ground glass stopper. The other cell which was used for continuous 
recording the concentration Fluothane stream gas had two openings, 
one each The openings were wide enough that gas flow through the 
cell litres per minute created back pressure less than millimetre 
mercury. Polyethylene tubes were attached both openings carry the inflow- 
ing and outflowing gas into the spectrophotometer while the cell was shielded 
from outside light. During all measurements strong fan was used blow cool 
air against the cell compartment that the temperature this compartment 
was nearly identical with the room temperature (between 22° and 27° C.). 


Calibration 


The absorption cell was opened room air and the cell plus glass stopper 
were weighed the nearest tenth milligramme, hundredths 
gramme being estimated. small amount liquid Fluothane was pipetted into 
the cell where immediately vaporized; the cell was then closed, weighed and 
the absorbance 228 was determined. Both weight and absorbance re- 
mained nearly constant for leasty twenty minutes, indicating that the loss 
vapour during these procedures was negligible. Thereafter the cell was opened 
for few seconds that some vapour escaped and the weighing and the 
spectrophotometric measurement were repeated. such stepwise diminution 
the vapour, the relation between weight cell contents and absorbance was 
obtained. The same procedure was repeated several times succession. Three 
different batches Fluothane were Control determinations were made 
two following days. The data thus obtained are shown Figure 

The observed weight cell contents proportional, but not equal, the 
weight Fluothane; the observed weight equals the weight Fluothane 
vapour minus the weight displaced air. one mol Fluothane vapour 
(197.4 gm.) displaces one mol air (29 gm.), observed weight 168.4 gm. 
indicates the presence one mol Fluothane. Then the observed weight 
the cell contents multiplied gives the weight the 
Fluothane present the cell. 

According the curve Figure the absorbance 1.18 the cell contents 
weigh that 1.175 5.875 mg. Fluothane are contained the 
cc. volume the cell. This concentration equals 392 mg. per litre indicated 
the upper scale Figure 

Clinical usage demands that the concentration Fluothane vapour 
expressed percentage (v/v). Thus per cent Fluothane and 760 mm. 
Fluothane weighs 197.4 gm. and occupies STP 22.4 litres, the weight ml. 
Fluothane vapour would 88.2 mg.; the weight 990 ml. air 1280 mg. 
This Fluothane concentration 88.2 mg. per litre would have absorbance 

this mixture Fluothane and air were subjected pressure 750 mm. 
and temperature 25° would occupy volume 1.106 litres. There- 
fore, fewer molecules Fluothane would the given light path the 
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mgm. fluothane per litre 


absorption 228 


contents absorption 
cell mgm 


Ficure 


absorption cell that the absorbance per cent Fluothane under these 
conditions would only 0.241, Hence, order express the spectrophoto- 
metrically measured concentrations Fluothane percentage, attention was 
always paid the barometric pressure. the course the experiments 


described this paper the absorbance per cent Fluothane ranged from 
0.239 0.245. 


Observations 


Figure shows the spectrophotometric recording for the Vaporizer 
all main dial settings and gas flow rates from litres per minute 
litres per minute. will observed that flows from L./min. 
the indicated percentage was within per cent the true percentage delivered 
indicated the right ordinate the figure. flow L./min. the con- 
centration delivered dial settings 0.5 and 1.0 per cent somewhat lower 
than the calibration, but repeated tests have shown this variation predic- 
table and constant. 
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Figure shows the recording for the Ohio Fluothane Vaporizer. will 
noted that the 0.5 per cent setting the actual delivery Fluothane about 
0.6 per cent and that all other settings deliver much less than the predicted 
concentration L./min. flow. L./min. flow there little change the 
lower range but settings 2.5 per cent and per cent come much closer 
accuracy. 

Figures and show the delivery the FNS Vaporizer. will observed 
that all lower dial settings this vaporizer delivers much less Fluothane than 
the setting would indicate. L./min. flow and L./min. flow with the level 
the Fluothane close the upper mark the bottle, the 2.8 per cent setting, 
the 2.4 per cent setting and the per cent setting the vaporizer comes within 
per cent accuracy. Low range settings, however, will noted con- 
sistently inaccurate. Two different FNS Vaporizers were studied and was 
observed that there was some difference between them, perhaps due mass 
calibration these instruments. 

Figure shows the delivery the BOC Fluothane Vaporizer flow rates 
L./min., L./min., and L./min. will observed that the dial settings 
are not percentage settings, and that the scale settings not give linear curve. 
may seen however, from this record that initial setting might 
necessary obtain concentration per cent Fluothane and that setting 
would usually adequate for maintenance, Settings higher than this 
vaporizer delivered concentration more than per cent Fluothane, and 
would not record the spectrophotometer without changing the range. 
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will noted all these records that the vaporizers tend deliver 
their lower range somewhat higher concentrations Fluothane with increase 
gas flow. 

All the vaporizers with the exception the Fluotec deliver any initial 
scale setting excessive concentration Fluothane for the first one three 
minutes before settling reasonably constant level (Figs. and 10). The 
FNS Vaporizer and the Ohio Vaporizer also demonstrate this phenomenon 
changing from any setting higher one. 

With the exception the Fluotec all vaporizers react very sensitively 
agitation delivering for period five minutes duration higher concen- 
tration Fluothane (Figs. and 10). Figure shows that agitation the 
Fluotec Vaporizer produces effect. 

Increasing the pressure within the system from cm. water cm. 
water caused very slight fall the delivered concentration Fluothane with 
the Fluotec Vaporizer (Fig. 6). This effect was much less with the other 
vaporizers. 

The falling off delivered concentration Fluothane low scale settings 
due the cooling effect least noticeable with the Fluotec and not serious 
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for some time with any the other high dial settings fall off 
concentration due cooling most noticeable with the BOC Vaporizer and the 
FNS Vaporizer, but occurs some extent both the others well. 

Flushing the vaporizers through with oxygen high flow causes some drop 
concentration delivered with each the vaporizers, This was little effect 
maintenance settings although high settings produced variable effects. 

Figure peak will observed with the legend beside “Washing out.” 
This phenomenon was observed the gas flow had been completely turned off 
and then restarted and indication the high solubility Fluothane 
rubber. This may account for very small part the difference between observed 
and predicted concentrations. 
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AND CONCLUSIONS 


The clinical and laboratory investigation four Fluothane vaporizers has 
shown marked variation their efficiency. would appear that the Ohio 
Vaporizer and the FNS Vaporizer have been calibrated method necessitat- 
ing the collection gas sample over period least thirty seconds and 
probably more. This shown the discrepancy between the observed per- 
centage and the true delivered percentage Fluothane after stable level has 
been attained. The initial peak any setting has probably been included the 
sample obtained thus giving false percentage estimation. Agitation all 
the vaporizers with the exception the Fluotec can deliver dangerously high 
concentrations Although this may persist for less than one two 
minutes may considerable importance when dealing with patients who 
are not robust, with children. concluded that while all four vaporizers 
are useful the Fluotec the most accurate, most efficient and the safest, particu- 
larly for long surgical procedures. One can, however, become used any the 
other vaporizers with little trouble. The fact should stressed that matter 
what vaporizer, what drug, what gas machine being used for any procedure, 
careful observation the patient’s condition still the utmost importance 
and that piece apparatus can substitute for clinical experience and 
judgment. 
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fabriquer plusieurs vaporisateurs pour administrer cet agent anesthésique puis- 
sant. Cet article fait part des résultats des recherches laboratoire des 
recherches cliniques faites avec quatre vaporisateurs Fluothane: Fluotec, 
Heidbrink, B.O.C. Les trois premiers sont calibrés dernier 
posséde une échelle arbitraire étendue. 

clinique, les quatre vaporisateurs ont leur utilité. Incontestablement, plus 
précis Fluotec; est excellent pour maintenir une anesthésie 
quel plan car concentration désignée demeure méme pendant trés long- 
temps. Quant aux trois autres, faut les remplir souvent car les modifications 
des niveaux liquide entrainent des changements dans concentration des 
vapeurs. Parmi les trois derniers, Heidbrink doit étre rempli moins souvent 
donne des variations moindres que les vaporisateurs F.N.S. 

vaporisateur Fluotec permet malade plus faible concen- 
tration possible Fluothane puisse utiliser pour maintien 
anesthésie permettre malade réveiller immédiatement aprés 
tion. vaporisateur Heidbrink nous semble étre presqu’aussi efficace, point 
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vue, débit pour lequel est calibré. Avec vaporisateur F.N.S., 
observé une différence prononcée, sur toute entre les quantités débitées 
une calibration beaucoup plus 

Dans laboratoire, des débits litres par minute, les Fluotecs 
sont avérés d’une précision débit litres par minute, concen- 
tration Fluothane est quelque peu inférieure calibration, 
mais peut dire quel point elle différe elle demeure stable. Dans les 
limites maintien (0.5 1.0%), vaporisateur Heidbrink offre 
une précision raisonnable débit litres par minute pour lequel est 
calibré ainsi litres par Dans partie supérieure son échelle, 
litres par minute, les vaporisateurs F.N.S. donnent une concentration 
Fluothane beaucoup moindre que calibration. part cela, 
existe des différences considérables entre les vaporisateurs F.N.S. vaporisa- 
teur B.O.C., dose sur son indicateur 2-2.5, donne des 
concentrations Fluothane tout repos, mais, bout son indicateur, 
peut donner au-dela 6%, forts débits, les vaporisateurs Heidbrink, 
B.O.C. ont tendance donner des concentrations Fluothane supérieures 

Tous les vaporisateurs, Fluotec, donnent début, toutes 
les faibles calibrations, une concentration excessive Fluothane cours des 
deux premiéres minutes puis, par suite, stabilisent des concentrations 
constantes. Les vaporisateurs Heidbrink comportent méme 
quand passe d’une calibration donnée une calibration supérieure. 
les agite, tous les vaporisateurs, Fluotec, donnent une concen- 
tration plus élevée Fluothane. 

Dans les petites calibrations, diminution concentration Fluothane, 
quand abaisse température ambiante qu’on diminue débit gaz, est 
moins importante avec les vaporisateurs Fluotec Heidbrink plus considé- 
rable avec B.O.C. Dans les grandes calibrations, observe une diminution 
concentration Fluothane pour tous les vaporisateurs dans les mémes 
circonstances, mais elle est moins marquée avec Fluotec quel 

Avec Fluotec, concentration Fluothane devient moindre aug- 
mente légérement pression dans circuit. Avec les autres vaporisateurs, 
concentration est peu changée. 

guise conclusion, peut affirmer que, les quatre vaporisateurs 
peuvent étre utiles, Fluotec, toutefois, demeure plus précis plus 
efficace, calibration globale n’est pas assez précise pour agent aussi 
puissant, qu’aucun vaporisateur, aucune machine, quelle qu’en soit préci- 
sion, pourra remplacer attentive malade. 
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SODIUM METHITURAL: CLINICAL STUDY! 


ultra short-acting intravenous anaesthetics. Unlike other thiobarbiturates, has 
one its side chains second sulphur atom the form thiomethyl 
group. This said accelerate the detoxification many types drug (1). The 
structural formula methitural is: 


Na—S—C 
CH; 


The agent has been under investigation for over two years, and has been com- 
mercially available for one year. Its chemical and clinical properties have been 
described many previous communications and reference should made 
these for details chemistry and pharmacology (1-11). 

Sodium methitural having been submitted comparative study human 
volunteers (12, 13), was decided evaluate its clinical properties under 
operating room conditions and again compare the drug with the standard 
intravenous barbiturate—sodium thiopental. 


METHOD 


order exclude many variables possible, the study was limited 
minor gynaecological procedures such biopsy cervix, etc.; only 
patients physical status and (classification the American Society 
Anesthesiologists) were included and all administrations and evaluations were 
done the authors themselves. The agents were given freshly prepared 2.5 
per cent solutions the intermittent injection technique. Additional amounts 
each drug were administered when signs too light level anaesthesia 


the Meeting the Canadian Anaesthetists’ Society, Western Division, Calgary, 
March 13-15, 1958. 

2From the Department Anaesthesia, University Saskatchewan College Medicine and 
University Hospital, Saskatoon, Sask. 

3Now Department Anesthesiology, University Washington, Seattle, Washington, U.S.A. 

4Supplies Neraval® were made available through the courtesy the Schering Corpora- 
tion, Montreal, P.Q. 
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appeared clinically. All patients received oxygen mask semi-closed 
system flow litres/min.; other anaesthetics were administered. 
Muscle relaxants were given only when relaxation for pelvic examination proved 
inadequate, Injections were made into the median cubital vein and far 
possible standard rate mg./sec. for induction. 

The premedicated series received meperidine mg. and atropine 0.4 mg. 
intramuscularly, Atropine 0.4 mg. was given the “no premedication” series. 
The drugs were given intravenously and reduced doses when there was not 
time for the intramuscular route effective. 

Both experimental and commercial methitural were tested since had been the 
clinical impression some investigators that the two had slightly different 
properties. the study cases anaesthesia experimental methitural with- 
out premedication and the commercial material without premedication 
were available for analysis. further cases, commercial methitural was 
used with the premedication mentioned above; another cases sodium 
thiopental 2.5 per cent was used with premedication, 


Discussion RESULTS 


The following comparisons were made: (A) thiopental with premedication 
and commercial methitural with premedication; (B) commercial methitural with 
premedication and commercial methitural without premedication (this analysis 
should clarify the influence premedication upon methitural and 
(C) commercial methitural without premedication and experimental methitural 
without premedication. 

Since many early publications were based experiences with the experi- 
mental material, these would have reinterpreted the present study should 
reveal significant differences between experimental and commercial methitural. 


Age (Table 


TABLE 

0.677 

0.258 

0.692 

.05) S.D.: Standard Deviation 


The oldest and the youngest patient each group has been listed, has the 
mean age for each group. Statistical analysis the three standard comparisons 
and failed reveal any significant differences. 
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Height and Weight (Table 

Again mean values these groups were very similar and differences com- 
parisons and were not significant. Hence, these four groups were com- 
parable far age, height and weight are concerned. 


TABLE 
Thiopental (50) 63.10 2.16 136.52 24.48 
A-1.211 
Methitural 50) 63.10 2.31 129.69 23.64 
B-1.647 B-0.199 
Methitural (57) 63.94 2.98 128.88 17.42 
C-0.339 C-0.070 
Methitural (exp.) 63.75 2.55 128.61 20.12 


Time from Premedication Induction Anaesthesia (Table 


Although each group there was large difference the time from premedi- 
cation induction, the means each group were fairly close. every 
anaesthetist knows, almost impossible standardize this particular variable 
even within reasonable limits because the uncertainties the operative 
schedule. The differences comparisons and are not significant. may 
therefore assume that the time premedication did not influence the various 
aspects the present study. 


TABLE III 
Mean 
A-0.806 
1.513 
1.094 


Duration Anaesthesia (Table IV) 


The time from induction anaesthesia the end operation was noted. The 
longest and the shortest anaesthetic each group has been listed and the mean 
for each calculated. The average duration the thiopental group was signifi- 
cantly longer than that the methitural group with premedication (comparison 
A). This may have been purely fortuitous finding expression the 
better operating conditions provided thiopental. such differences existed 
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TABLE 
(min.) (min.) S.D. 
B-0.865 
C-1.316 


Duration Operation (Table 


The duration anaesthesia being determined the duration the operation, 
was not surprising find that the duration operation the thiopental 
group was again significantly longer than that the methitural group with 


premedication and that differences comparisons and were once more not 
significant. 


TABLE 
(min.) (sec.) S.D. 
0.990 
C-1.224 
*Significant .05) S.D.: Standard Deviation 


Total Anaesthetic Dose (Table 


Here all three differences were significant. comparison this was 
expression the greater anaesthetic potency thiopental compared with 
methitural. Thiopental was almost twice potent milligram for milligram when 


TABLE 

Thiopental (50) 1000 250 585.5 146.39 

Methitural (50) 1500 625 1021 206.50 

Methitural (57) 1750 600 1143 272.25 

Methitural (exp.) 2500 625 1348 370.24 

*Significant .05) S.D.: Standard Deviation 
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comparable operating conditions were provided, Comparison confirmed fact 
well known all anaesthetists, namely, that preoperative medication will signi- 
ficantly reduce the amount general anaesthetic subsequently required. 
Comparison indicated that the commercial product methitural was slightly 
more potent than the experimental material; this may have been expression 
the greater chemical purity the newer product. 


Induction Dose and Maintenance Dose (Tables VII and VIII) 


Again differences comparisons and the means were significant. 
The reasons for this were the same those discussed for total dose. 


TABLE VII 
Thiopental (50) 250 244 30.12 
Methitural (50) 500 375 385 34.26 
Methitural (57) 625 375 410 61.39 
Methitural (exp.) (42) 500 375 393 238.41 
*Significant S.D.: Standard Deviation 
TABLE VIII 
Minimum 
Thiopental (50) 750 341.5 147.74 
Methitural (50) 1,125 250 636 206.84 
Methitural (57) 1,375 295 733 266.66 
Methitural (exp.) (42) 250 964 360.52 


Dose per Minute Anaesthesia (Table IX) 


Because the significant difference mean duration anaesthesia the 
thiopental group compared with the methitural group with premedication, 
seemed advisable determine the dose required per minute anaesthesia 
order eliminate any error introduced this discrepancy duration. Com- 
parison between thiopental and methitural with premedication still showed 
significant difference. This was expected since the average total anaesthetic 
dose thiopental was much less than that methitural for operations which 
were the average longer. Thiopental was therefore more than twice potent 
Although comparisons and were longer significantly 
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different, was still interesting that, the average, less methitural was used 
when its administration followed premedication than when atropine only was 
given and that the average more the experimental material was needed 
than the commercial material, confirming the preceding observations. 


TABLE 
Mean 
Thiopental (50) 34.91 15.14 
Methitural (50) 72.25 20.43 
1.311 
Methitural (57) 78.07 25.46 
1.556 
Methitural (exp.) (42) 87.42 32.28 
.05) S.D.: Standard Deviation 
**Highly significant .01) Comparison 


Total Sleep Time (Table 


This was determined the time between induction and the patient’s purpose- 
ful response verbal command. Both the longest and shortest sleep times were 
listed for each group well the means. Analysis comparisons and 
failed reveal significant differences between them. has been claimed that 
sodium methitural shorter acting agent than thiopental; our findings have 
shown that, for comparable depth anaesthesia standard operative proce- 
dure, such difference exists between thiopental and methitural. 


TABLE 
(hr.) (min.) (min.) (min.) S.D. 
B-0.740 
C-0.711 
.05) S.D.: Standard Deviation 


Waking Time from Last Injection (Table XI) 


This was the period from the last injection until the time when the patient 
obeyed simple verbal commands, Again statistical difference was demon- 
strated for the means comparisons and The implications this were 
the same those discussed under total sleep time. Whether difference 
wakening exists after shorter procedures not exceeding five minutes remains 
matter speculation. 
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TABLE 
Longest Shortest Mean 
(min.) (min.) (sec.) S.D. 
A-0.436 
B-0.165 
C-0.146 
.05) S.D.: Standard Deviation 


Dose/Minute Sleep Time (Table XII) 


This relationship shed some additional light upon comparative potencies. 
Differences comparisons and the means were highly significant, which 
again confirmed the greater potency thiopental and that less anaesthetic drug 
was needed the presence premedication. significant difference could 
demonstrated between experimental and commercial methitural when both were 
used after atropine premedication only. 


TABLE XII 
Mean 
S.D. 
Thiopental (50) 15.57 9.72 
Methitural (50) 26.97 7.05 
Methitural (57) 34.12 9.73 
C-0.525 
Methitural (exp.) (42) 35.82 19.29 


Side-Effects (Table XIII) 


(1) The significantly higher incidence cough (comparison during induc- 
tion methitural anaesthesia was striking. Cough was present only per 
cent the patients under sodium thiopental with premedication. Although the 
difference comparison was not significant, must noted that the 
incidence cough with sodium methitural was greater without than with 
Although had been clinical impression that cough was less 
frequent with the commercial than with the experimental product this was not 
borne out the final figures, 

(2) Hiccoughs occurred with sodium thiopental per cent cases. 
Although the difference shown comparison was not significant, the 
incidence with methitural was nevertheless double that with thiopental. Also 
hiccough with methitural often persisted throughout the operation. the series 
methitural without premedication however, the incidence was increased 
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the point where the difference comparison became significant. Premedica- 
tion therefore reduced the incidence hiccough under methitural. The 
experimental material showed lower incidence hiccough than commercial 
methitural, but the difference was not significant. 


TABLE 
Cough Hiccough Movements 
Inci- Inci- Inci- 
dence dence dence 
A-1.581 A-1.282 
B-1.176 B-2.472° 
Methitural (57) 31.5 .06 45.6 .07 
Methitural (exp.) (42) 23.8 .07 
.05) S.D.: Standard Deviation 


(3) Movements occurred very many patients all four groups and com- 
parisons and were not significant. The reason for this high incidence was 
that slight movements were taken indication for additional amounts 
drug. Therefore, they could not attributed the anaesthetic but rather 
inadequate depth anaesthesia. They were always easily controlled further 
injections and were often unnoticed the surgeon, Movements involving the 
legs the point where they were noticed the surgeon were classified 
moderate. These movements could not always entirely controlled further 
injections. Gross movements involved the entire body and included withdrawal 
the pelvis making continuation the operation difficult and annoying the 
surgeon (Table XIV). 


TABLE XIV 
None Sli ght Moderate Severe 
Methitural (exp.) 42) (7%) (57% (26.5%) (9.5%) 


disturbing movements other than those indicating the need for more drug 
occurred under thiopental Moderate and gross movements were 
seen more frequently when methitural was not preceded premedication than 
when had been given. three occasions, anaesthesia could not maintained 
with methitural and change had made nitrous oxide and trichlorethy- 
lene. These cases were not included the analyses. There was little any 
difference between the experimental and the commercial material these 
respects. 

was realized that repeated injection was not necessarily the most desirable 
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technique for sodium methitural which might have applications anaesthesia 
other than the sole agent for maintenance anaesthesia. Indeed rarely 
ever use sodium thiopental this way. 


Apnoea (Table XV) 


The clinical impression that sodium thiopental depressed respiration more 
than sodium methitural has been borne out. The difference comparison 
was significant for both the higher incidence and the longer duration apnoea 
following sodium thiopental induction, the incidence being high per 
cent. There was significant difference between methitural with and without 
premedication although numerically the incidence was higher when premedica- 
tion was not used. 


TABLE 
Inci- Long- Short- 
Thiopental (50) .03 10” 25.90 
Methitural (50) 58%(29) .07 212" 
B-1.304 B-0.813 
1.093 C-1.886 
Methitural (exp.) (42) 60%(25) .08 167° 
*Significant .05) S.D.: Standard Deviation 


Relaxants (Table 


Relaxants, usually small doses succinylcholine, were given whenever 
muscular relaxation was inadequate for proper bimanual pelvic examination. 
Whereas they were rarely needed when methitural was being used, and then 
usually only those patients who were moving vigorously were coughing, 
they had used rather frequently the patients receiving smooth sodium 
thiopental anaesthesia. The incidence per cent for sodium thiopental 
striking and the difference comparison with sodium methitural was signi- 
ficant. Sodium methitural, then, had slight relaxant properties. This relaxation 
would not have been adequate for abdominal operations but was enough 
allow thorough and unimpeded pelvic palpation. 


TABLE XVI 
Thiopental (50) 34% (17) 
Methitural (50) (4) 
0.196 
Methitural (57) (5) .03 
Methitural (exp.) (42) (2) .03 
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Emergence from Anaesthesia (Table XVII) 

Emergence from anaesthesia usually was quite smooth after both thiopental 
and methitural. However, hiccough was prominent following methitural and 
coughing was occasionally encountered. Restlessness was relatively more com- 
mon the unpremedicated group. Vomiting and retching were seen after both 
agents, with somewhat smaller incidence following methitural with premedica- 
tion. Most patients were more quickly orientated following methitural than 


following thiopental. 


TABLE XVII 


Postoperative Period (Table 
There was little difference between thiopental and methitural with premedica- 
There were more undesirable side-effects when methitural was given with- 


out premedication. 


TABLE XVIII 


» 
“= 
SUMMARY 


The properties methitural with and without premedication have been 
compared series patients physical status and and comparable 
age, height and weight, undergoing minor gynaecological procedures. 

Sodium thiopental was approximately twice potent sodium methitural, 
and for comparable depth and duration anaesthesia, the waking period after 
methitural was the same that following thiopental. 
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The incidence cough and hiccough was greater under methitural anaes- 
thesia. Hiccoughs, when they occurred, tended persist throughout the proce- 
dure and were also seen the emergence period. Gross movements were seen 
only with methitural. Patients were more widely awake and less disorientated 
after methitural anaesthesia, but showed higher incidence nausea and 
vomiting. The apnoea following induction dose methitural was the 
average shorter duration than that following sodium thiopental 
incidence was lower. Muscle relaxation for such procedures bimanual pelvic 
examination was more often satisfactory with methitural anaesthesia. 

Preoperative medication reduced the amount methitural required main- 
tain anaesthesia and decreased the incidence side-effects. 
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RESUME 


Nous avons étudié les propriétés méthitural avec sans prémédication 
chez certain nombre malades dont physique était classifié II, 
peu méme Age, méme poids méme taille, malades qui 
devaient subir des interventions gynécologiques mineures. 

thiopental sodium était environ deux fois plus puissant que methitural 
profondeur durée égales réveil avec les deux médicaments 
survenait dans méme 

toux hoquet survenaient plus fréquemment avec methitural. Quand 
malade faisait hoquet, avait tendance faire durant toute 
méme réveil. observé des mouvements importants seulement avec 
methitural. 

Les malades ont semblé plus complétement réveillés moins désorientés 
méthitural mais les nausées vomissements ont été plus 
fréquents. 

methitural qu’avec thiopental elle est apparue moins souvent. Pour des 
manceuvres examen bimanuel bassin, musculaire 
nous semblé plus satisfaisant avec methitural. 

Une prémédication pour effet diminuer quantité 
nécessaire pour maintenir diminuer aussi des effets 
indésirables. 
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VOMITING, REGURGITATION AND ASPIRATION 
ANAESTHESIA, 


M.D., and B.SC., M.D., D.A., F.R.C.P.(C), 


THE SERIOUS NATURE pulmonary complications following general anaesthesia 
has long been recognized and has gained prominent position medical litera- 
ture. Since the earliest writings authors have agreed that aspiration 
important factor the aetiology, but there has been lack agreement 
other points between earlier authors and present-day investigators. 

Holscher (1) 1898 drew the following conclusions based observations 
made after ether anaesthesia: (1) Tracheal rales are due aspiration mouth 
secretions while under anaesthesia, and can avoided proper technique. 
(2) Most lung infections after anaesthesia are due aspiration secretions 
from the mouth. Support for this theory was given 1926 Lemon (2) 
who published experimental evidence show that aspiration mouth contents 
during anaesthesia was the cause postoperative pulmonary complications. 
anaesthetized (or etherized) unpremedicated dogs, and slowly poured radi- 
opaque indicator substance into the mouth the dog. all dogs, except 
those anaesthetized the Trendelenburg position, the substance was detected 
the chest X-ray and was recovered necropsy the smallest bronchi. 

The pathological picture “aspiration pneumonia” was discussed Apfelbach 
and Christiansen(3) 1937 and further Apfelbach and Irons (4) 1940. The 
first paper described the sequelae flooding the respiratory tract with stomach 
contents while under anaesthesia. The resulting pathological changes the 
lungs were haemolysis, oedema, haemorrhage, acute emphysema, necrosis. 
Commenting this report, Dr. Binger Rochester, Minnesota, referred 
survey postoperative pneumonia made 1926-7 himself and Dr. 
Wilder, and stated that “most were aspiration pneumonia because the finding 
haemolytic streptococci and food particles the lung.” The paper Apfelbach 
and Irons described the pathological finding greater length. These authors 
found the condition more frequently cases coma and acute bowel obstruc- 
tion, and reported that 150 necropsies showed criteria aspiration 
pneumonia. Bowel obstruction and upper gastro-intestinal surgery were most 
frequently involved. Hiccoughs and eructations were more commonly causative 
factor than was frank vomiting. 

1946 Mendelson (5) reported “Aspiration Stomach Contents into 
the Lungs during Obstetrical Anaesthesia.” This paper considered many 
the classic work the “aspiration syndrome,” which has sometimes been 
referred “Mendelson’s Syndrome.” Mendelson reviewed occurrences 
aspiration stomach contents 44,016 pregnancies, these were recog- 
nized during anaesthesia; these patients aspirated solid food, whom 
died; the had lung complications, one being lung abscess. The cases 
were grouped falling distinctly into the categories aspiration solid 
liquid material. the first there was laryngeal bronchial obstruction which 
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was relieved when the obstruction was removed. The clinical picture was 
atelectasis, pulmonary collapse, mediastinal shift, cyanosis, dyspnoea and tachy- 
cardia. The second group (liquid material) presented “asthmatic like 
syndrome” with dyspnoea, cyanosis, tachycardia, and typical X-ray picture 
diffusely scattered soft mottled densities. This type progressed cardiac 
embarrassment and pulmonary oedema. Clinical improvement twenty-four 
thirty-six hours was usual with clearing the X-ray seven ten days. 

Mendelson was able reproduce this clinical picture experimental animals 
using N/10 sterilized liquid vomitus. There was reaction produced 
when neutralized liquid vomitus normal saline was the aspirated fluid. The 
pathological picture described was injected trachea filled with pink frothy 
material, pleural effusion, and sub-pleural haemorrhages. The lung parenchyma 
showed scattered areas emphysema. The heart was dilated and there was 
congestion the abdominal viscera, The microscopic picture was one conges- 
tion the trachea and large bronchi, spasm the bronchioles, with hae- 
morrhage and exudate. The alveolar walls were necrotic. There was perivascular 
oedema well generalized oedema and congestion the lung parenchyma. 
Mendelson stressed prevention the wisest method treatment, and recom- 
mended withholding food and fluid from patients during labour, careful selection 
anaesthetic method, and neutralization gastric contents. 

Merrill and Hingson (6) 1951 quoted figures from 2,500,000 births 183 
hospitals the United States America and stated that 1.5 2.5 per cent 
maternal mortality resulted from aspiration. Edwards, Morton, Park, and Wylie 
(7) published survey 1,000 deaths associated with anaesthesia reported 
them the 5-year period ending 1955. They stated that per cent deaths 
were caused aspiration, which per cent were aspiration solid food. 
the 110 cases were obstetrical, being emergency procedures. 

Culver, Makel and Beecher (8) published study the frequency aspira- 
tion stomach contents during surgical anaesthesia. Evans blue dye was given 
minutes preoperatively 300 unselected surgical patients, Its presence the 
pharynx trachea and bronchi was taken evidence regurgitation 
aspiration. was found that per cent patients had regurgitated and per 
cent had aspirated into the lungs. Frank vomiting occurred per cent cases 
and silent aspiration occurred per cent. Weiss (9) published 
similar study, using the same method investigation, with similar results. 
Contributing factors mentioned both authors were: position the patient, 
the conduct anaesthesia, the nature the surgical procedure, and the presence 
duodenal tube. 

Chase (10) published report studies the delayed gastric empty- 
ing time experimental animals which had received various combinations 
drugs. His work showed that the gastric emptying time was doubled those 
animals which received normal preoperative dose narcotic plus one the 
belladonna alkaloids. 

(11) investigated the action the cardiac sphincter and the 
pharyngeal and oesophageal muscles and drew the following conclusions. (1) 
The cardiac sphincter acts ball valve, which normally will withstand high 
pressures. not affected curare, autonomic nervous system block, 
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local anaesthetic agents. (2) The crico-pharyngeal sphincter prevents access 
the oesophagus more than reflux from the oesophagus the pharynx. (3) The 
cardiac sphincter made incompetent distended stomach, obstruc- 
tion inspiration. (4) Material the oesophagus will regurgitate into the 
pharynx deep anaesthesia, with muscle relaxation, when there 
pressure gradient between the oesophagus and the pharynx. 

1957 study was made the Toronto General Hospital determine the 
incidence vomiting, regurgitation, and aspiration into the lung patients 
under general anaesthesia. Two hundred and nineteen consecutive general surgical 
and obstetrical patients were given Evans blue dye capsule, 
suspension via duodenal tube, thirty minutes prior operation delivery. 
the end the anaesthetic the pharynx, and whenever possible the trachea, were 
examined for Evans blue dye. The method study was effective but not without 
comment from the nursing and professional staff. 

From Table can seen that 219 patients, had evidence vomiting, 
regurgitation, aspiration during immediately after anaesthesia. these, 
patients gave clue the anaesthetist that anything untoward was happening. 
interest that the greatest incidence was obstetrical patients. 


TABLE 
operation patients post anaesthetic Silent Obvious Silent Obvious 
Percentage 0.5 0.5 
*Including Caesarean sections. 
laparotomies which are totalled separately. 
TABLE 
Endo- 
Duo- 
Main- 
Operation Anaesthesia Induction tenance tube tube Position Complication 
Obstetrical Epidural Smooth Smooth Lith. 
delivery pluz Light post- 
operatively 
Light 
Deep 


lene Retching Straining 


GORDON: 


Operation 


Caesarean 
section 


Burn 
dressing 


Tonsillectomy 


Mastectomy 


Thoracotomy 
and 
bronchoscopy 


Inguinal 
hernia 


Appendiceal 
abscess 


Thyroid- 
ectomy 


Colon 


resection 


Hysterectomy 


Bilateral 
adrenal- 
ectomy 


Chole- 
cystectomy 


and 


Anaesthesia 


Epidural 
Thiopentone 


Thiopentone 
Succinylcholine 


Thiopentone 
Meperidine 

Succinylcholine 


Thiopentone 
Succinylcholine 
d-tubocurare 
Meperidine 
Controlled resp. 


Thiopentone 
d-tubocurare 


Thiopentone 
d-tubocurare 


Thiopentone 
Succinylcholine 
decamethonium 


N20/O2:C3He 


Thiopentone 
Succinylcholine 
d-tubocurare 
N20/O2:C34 { 6 
Controlled res- 
piration 


Epidural 
Thiopentone 
Succinylcholine 
d-tubocurare 


Thiopentone 
d-tubocurare 
Meperidine 
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TABLE (continued) 


Main- 


Induction tenance 


Smooth 


Smooth 


Smooth 


Smooth 


Smooth 


Smooth 


Smooth 


Smooth 


Smooth 


Smooth 


Smooth 


Con- 


trolled respiration 


Thiopentone 
d-tubocurare 


N20/O2:C3H¢ 


Thiopentone 
N20/O2:C3H¢s 


Thiopentone 


Smooth 


Smooth 


Smooth 


Light 


Straining 


Smooth 
Light 


Smooth 


Light 


Light 


Light 


Variable 


Deep 


Deep 


Light 


Deep 


Variable 


Light 


Light 


Endo- 
trach- 
eal 
tube 


Naso- 
tra- 
cheal 


Oro- 
trach- 
eal 


Oro- 
trach- 
eal 


Yes 


Yes 


Yes 


Yes 


Duo- 
denal 
tube 


277 


Position Complication 


Trendel- 


enburg 
Supine 


Supine 


Supine 


lateral 


Supine 


Supine 


Head 


Supine 


Trendel- 


enburg 


Supine 


Supine 


Lith. 


Lith. 


Regurgitated 


Regurgitated 


Regurgitated 


Regurgitated 


Regurgitated 


Regurgitated 


Vomited 


Vomited 


Aspirated 


Regurgitated 


Regurgitated 


Vomited 


Vomited 


Vomited 
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Table describes the conduct the anaesthesia for those patients who 
aspirated regurgitated. 


Discussion 


Culver, Makel, and Beecher (8), and also Weiss (9), reported their 
series that the incidence regurgitation into the pharynx was per cent. 
Weiss reported that per cent those who regurgitated also aspirated. Factors 
which these and other authors reported being contributory regurgitation 
included all phases anaesthesia and surgery well the preoperative 
condition the patient. stormy induction and straining belching during 
anaesthesia were noted causes regurgitation. Upper abdominal surgery, 
Trendelenburg, lateral prone position, manipulation abdominal organs, and 
the presence duodenal tube were surgical conditions mentioned being 
contributory. patient who was poorly prepared for operation poorly attended 
the post-anaesthetic period was stated danger regurgitating and 
aspirating. this respect dilated stomach was thought the greatest 
threat. 

our series attempted examine each these factors. From Table 
obvious that the obstetrical patients, who are usually poorly prepared and 
more likely have full stomachs, had far the greatest incidence vomiting 
and regurgitation. The administration the anaesthetic appeared lesser 
factor our series than others. none the surgical cases was there 
stormy induction straining account for the regurgitation aspiration. This 
may explained the fact that our routine induction “sleep-dose” 
thiopentone. The fact that the swallowing reflex may not have been continuously 
abolished the patients with “light” anaesthesia may have been factor the 
regurgitation. 

The surgical factors contributing aspiration were more difficult assess. 
Each factor mentioned, Trendelenburg position, manipulation abdominal 
organs, and insertion duodenal tube was thought have triggered regurgi- 
tation aspiration. The group patients undergoing upper abdominal surgery 
showed much higher incidence positive findings than other general surgery 
patients. follow-up study was done these patients and compared with 
similar group twenty years ago. 

Seventy-nine cases upper abdominal surgery were followed postoperatively. 
Three patients had scattered rhonchi forty-eight hours postoperatively. One 
these had duodenal tube situ during the operation. The chest findings did 
not clear the duodenal tube was removed one week postoperatively, sug- 
gesting that continual regurgitation may have occurred about the duodenal tube. 
These findings were compared with seventy-one cases upper abdominal 
surgery from July 1938 June 1939. these patients, five were reported with 
collapse basal segments either both lungs, and two had rales and rhonchi 
both bases. this latter group the anaesthesia per cent was spinal and 
per cent spinal plus supplement ether, cyclopropane nitrous oxide and 
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oxygen. Three patients only had endotracheal tubes, two the anaesthetics 
being ethyl chloride and ether and the other spinal plus endotracheal ether 
supplement. the recent group, seventy-four cases were done using cuffed 
endotracheal tube and controlled respiration. The patients were induced with 
“sleep dose” thiopentone and then relaxing dose succinylcholine deca- 
methonium was used for intubation. muscle-relaxing agent was used through- 
out for surgical relaxation and aid keeping the patient The 
endotracheal tube was not removed until the patient’s cough reflex returned 
and there was adequate return function the muscles respiration. The 
pharynx and trachea were suctioned before the endotracheal tube was removed. 

This technique was not developed specifically reduce the incidence 
regurgitation and aspiration, but does eliminate most the factors involved. 
There minimum straining induction and during the maintenance 
anaesthesia. The trachea protected the endotracheal cuff from any material 
regurgitated into the pharynx. Another preventive factor the presence 
positive pressure gradient between the larynx and the pharynx and oesophagus 
when controlled respiration used. None these features was present the 
anaesthetics given the 1938-9 group. Whether not the chest complications 
this group were the result aspiration cannot determined. However, 
when aspiration was adequately guarded against, the recent groups, major 
chest complications did not occur. 


SUMMARY 


This paper presents review literature dealing with regurgitation and 
aspiration and reports study the incidence regurgitation and aspiration 
surgical and obstetrical anaesthesia. The clinical and pathological findings are 
described and factors contributing regurgitation and aspiration are discussed. 
The anaesthetic factors are described and discussed with reference the study 
made the authors. comparison follow-up study one group patients 
with high incidence regurgitation and aspiration made with similar 
group patients anaesthetized twenty years ago. possible reason for the 
marked decrease postoperative pulmonary complications presented. 

subsequent article will present case histories and discuss treatment and 
sequelae aspiration during anaesthesia. 


RESUME 


Dans littérature plus ancienne sur sujet, ceux qui ont traité des compli- 
cations pulmonaires suite d’anesthésie générale ont attribué, pour une part 
importante, cause ces complications dans les poumons 
matériel venant des voies digestives. Les auteurs ont passé revue littéra- 
ture sur sujet des régurgitations débris alimentaires durant 
1957, Toronto General Hospital, fait une étude pour 


déterminer fréquence des vomissements, des régurgitations 
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| 
| 


280 CANADIAN ANAESTHETISTS SOCIETY JOURNAL 


débris chez les malades sous anesthésie générale. Chez 219 malades consécu- 
tifs, candidats chirurgie générale donné aux malades, 
trouver teinture bleue Evans, examiné pharynx et, quand était 
possible, trachée. Culver, Makel Beecher (8) ont déja décrit cette méthode. 

Sur nombre 219 malades, ont fourni des signes évidents régurgi- 
Parmi ces derniers, malades n’ont présenté aucun signe 
passait quelquechose d’anormal. chose est arrivée plus souvent anesthésie 
obstétricale (Table 

auteurs (8, ont mentionné certain nombre facteurs pouvant 
favoriser les régurgitations, entr’autres: une induction difficile, des efforts des 
durant chirurgie abdominale haute, position 
Trendelenbourg, position latérale ventrale, les manipulations des organes 
abdominaux présence tube duodénal. considéré comme prédis- 
posés des régurgitations débris ceux dont préparation 
avait été moins élaborée dont surveillance post-opératoire 
avait été moins attentive. 

Parmi les cas cités par les auteurs, tenu compte tous ces facteurs. 
est évident que, chez les malades obstétrique, malades moins bien préparées 
nombre beaucoup plus grand vomissements régurgitations. Dans 
cette série cas, anesthésique semble étre facteur 
moins important qui peut étre expliqué par fait que routine, 
chez les malades chirurgie générale, fait par une dose anesthésique 
thiopentone. que chacun des facteurs suivants peut avoir 
déclanché des régurgitations des aspirations: position Trendelenbourg, 
manipulation des organes abdominaux mise place d’un tube 
observé que les malades opérés dans partie supérieure 
présentaient des régurgitations plus fréquentes que ceux opérés chirurgie 
générale. 

observé, cours des suites opératoires, groupe cas chirurgie 
abdominale haute noté une fréquence complications pulmonaires bien 
inférieure celle qu’on avait obtenue pour groupe semblable malades 
observés entre juillet 1938 juin 1939. Bien soit impossible démontrer 
ces conclusions, les auteurs ont conviction que des aspirations par 
les méthodes actuelles d’anesthésie peut étre responsable diminution 
fréquence des complications pulmonaires. Pour premier groupe malades: 
76% avaient une rachianesthésie 21%, une rachianesthésie complétée par 
groupe-la, avait placé tube dans trachée trois cas seulement. Dans 
dernier groupe, placé tube avec ballonnet dans trachée 
pratiqué une respiration chez malades, tube n’a été enlevé que 
lorsque malade avait des réflexes toux que ses muscles respiratoires 
avaient repris leur tonus. pratiqué administrant une dose 
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anesthésique thiopentone une dose apnéique myorésolutifs sorte que 
faisait sans effort que trachée était protégée sans retard 
gonflant ballonnet tube endotrachéal. 


Dans prochain article, nous rapporterons des cas parlerons traitement 


des sequelles débris alimentaires dans les voies respiratoires. 


10. 


11. 
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EPIDURAL BLOCKADE AND CIRCULATING CATECHOL AMINE 
LEVELS CHILD WITH PHAEOCHROMOCYTOMA 


THIS REPORT concerns the management child whom transperitoneal 
excision adrenal medullary tumour was performed under combination 
continuous epidural blockade and supplementary light general anaesthesia. The 
epidural block provided abdominal relaxation with operative 
analgesia, while the upper level analgesia was carried high enough ensure 
total sympathetic blockade. attempt was made assess the effects this 
anaesthetic technique the circulating blood levels adrenalin 
adrenalin during operation. The data obtained includes that from analysis 
pre and postoperative plasma samples and adrenal venous blood before tumour 
removal. The findings will presented and discussed here. 


This 8-year-old boy (height in., weight lb.) was admitted hospital with 7-day 
history paroxysmal headache, cold sweats, and three convulsive seizures. Blood pressure 
was 195/170, heart rate 160; cerebrospinal fluid and urine examinations were normal; B.M.R. 
was +22 per cent; sugar tolerance was diminished. 

phaeochromocytoma was diagnosed and preoperative treatment with phentolamine 
started forthwith. Oral doses mg. three hourly were required reduce 
and maintain blood pressure about 140/90. Samples peripheral venous blood were 
withdrawn for analysis plasma adrenalin and noradrenalin concentration, five days and 
one day preoperatively. The results are illustrated Table 


ANAESTHETIC MANAGEMENT 


The last oral dose phentolamine (50 mg.) was given 3.00 the 
day operation; the effects were expected last for about four hours. Between 
7.15 and 8.15 a.m. mg. the drug were given slow intravenous infusion, 
but none thereafter. 8.00 a.m. the child was brought the operating room 
asleep, following heavy premedication with pentobarbital mg. two and half 
hours before, and Demerol mg. with hyoscine gr. 1/150 one hour before. 
Light anaesthesia was induced with nitrous oxide, oxygen, and 
epidural catheter was then inserted between the first and second lumbar spines. 
was estimated that ml. Xylocaine solution would required produce 
epidural analgesia the segmental level with total sympathetic 
blockade (1). Twenty minutes after injection ml. 1.4 per cent Xylocaine, 
skin analgesia was present T,; the block was therefore extended injecting 
further ml. the meantime the trachea was intubated and gastric tube 


1McGill University and Dept. Anaesthesia, Royal Victoria Hospital. 
2McGill University and Dept. Anaesthesia, Montreal Neurological Institute. 
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passed during brief succinylcholine paralysis (20 mg.). General anaesthesia was 
continued with nitrous oxide and oxygen the proportion 5:3, apnoea being 
maintained manual hyperventilation. 

Several blood samples were withdrawn during the preparatory period before 
surgery (Samples 1-3, Table and Fig. 1). Sample was withdrawn the 
surgical incision was made, fifty minutes after the first epidural injection 
Xylocaine. 


TABLE 
CATECHOL AMINE LEVELS 
Noradrenalin 
Sample Period ug./L. 
Preoperative days before operation 14.4 2.6 
day before operation 10.1 5.9 
Sample Immediately after induction anaesthesia 50.8 
Sample minutes after induction 65.3 
Sample IIT minutes after inducing epidural block 60.6 
to 
Sample minutes after extending epidural block 31.4 
Sample During manipulation tumour 95.7 
Sample From adrenal vein before tumour removal 602.2 3.1 
Postoperative days after operation 0.42 0.42 
Excised tumour 1470 4.14 
(assayed Dr. 
Benfey) 
10 
° 
PULSE 
BLOOD 
PRESSURE 
ML. 
HOURS 


Ficure Anaesthetic chart 8-year-old boy undergoing excision phaeochromocy- 
toma. Epidural injections 1.4% Xylocaine are shown vertical columns, Samples peri- 
pheral venous blood were taken S,, Methedrine mg. was given 
intravenously 


left adrenal medullary tumour weighing grams was removed through 
transverse abdominal incision. The operative course was smooth, apart from two 
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periods when the blood pressure changed sharply (see Fig. 1). During manipu- 
lation the tumour blood pressure increased 185/125 mm., and the peripheral 
venous plasma concentration noradrenalin rose the highest estimated level, 
microg. per litre (Sample Table I). 

adrenalin could detected any the five blood samples withdrawn 
during anaesthesia. The hypotension which occurred following removal the 
tumour was partly corrected infusion noradrenalin (2-20 per 
minute supported later methyl amphetamine methedrine mg., which pro- 
duced sharp increase normotensive levels. Thereafter blood pressure remained 
about 125/85 with infusion rate 2-3 ug. noradrenalin per minute. 

The patient was awake the last stitches were being tied, when analgesia 
was present the level the sixth cervical segment. The noradrenalin infusion 
was stopped one hour postoperatively, further pressor drugs being required. 
Postoperative analgesia was maintained for the next twelve hours injecting 
ml. 0.8 per cent Xylocaine through the epidural catheter every minutes. 

The subsequent postoperative course was Heart rate was 160 per 
minute for hours, 140 per minute for the next 8-hour period, finally declining 
90-110 over the next days. sample peripheral venous blood withdrawn 
the sixth day after operation showed “normal” low values noradrenalin and 
adrenalin (Table The patient was discharged excellent condition, with 
blood pressure 120/80, the eleventh postoperative day. 


The fluorimetric method used this study for plasma catechol amine estima- 
tions enables adrenalin and noradrenalin determined separately (2). The 
peripheral venous plasma levels normal resting subjects are less than 0.5 ug. 
per litre for each amine. Analysis the two preoperative samples withdrawn 
from this patient (total circulating catechol amines 17.0 and 16.0 ug. per litre 
respectively), and the findings from case previously reported (3) illustrate 
the value plasma estimations confirming the diagnosis suspected adrenal 
medullary tumours. 

study the literature suggests that choice anaesthetic technique for 
patients with phaeochromocytoma usually based individual experience and 
preference, rather than firm foundation applied pharmacology. Many 
agents have been successfully employed, against any one which some theore- 
tical objections can raised. Thus, although ether has been used extensively 
and successfully (4, 5), nevertheless powerful adrenal medullary stimulant 
animals (6), and might expected increase circulating catechol amines 
undesirably high levels. Cyclopropane incurs serious risk ventricular 
arrhythmias the presence high concentrations adrenalin noradrenalin 
(7), and yet has been used successfully (8). Spinal block has its advocates 
(9, 10), although interference with circulatory control might appear make 
dangerous choice the presence phaeochromocytoma (4, 5). Thus, practical 
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success has been obtained with variety methods, each which could 
labelled theoretically objectionable, confirming the statement Apgar and 
Papper that “the relationship between mortality and morbidity and anaesthetic 
agent technique cannot clearly defined from the data available” (4). 

The formation, methylation and discharge catechol amines the normal 
adrenal medulla may intimately related splanchnic nervous control (11), 
but factors governing the activity adrenal medullary tumours are poorly 
understood. usually assumed that the discharge pressor amines from 
phaeochromocytoma dependent mechanical humoral factors rather than 
direct nervous control through the splanchnic outflow. this patient, the relative 
depression circulating noradrenalin the lowest operative level Sample 
may have been due the 50-minute period induced sympathetic blockade. 
Nevertheless, the persistently high levels noradrenalin seem imply that 
efferent nervous control the adrenal medullary tumour was relatively unim- 
portant this case. The obvious influence mechanical compression reflected 
the highest circulating noradrenalin levels occurring during manipulation 
the tumour area. This expected finding, which has been noted one 
previous case (3), The enormous concentration noradrenalin adrenal 
venous blood just before removal the tumour (600 ug. per millilitre) illus- 
trates the extraordinary tolerance shown these patients blood levels far 
beyond the physiological range. 

The physiological meaning such high levels difficult determine, for 
above certain limit additional increases pressor amine concentration fail 
produce further significant rises blood pressure. has been shown that the 
response blood pressure infused adrenalin noradrenalin follows hyper- 
bolic curve, that certain blood concentration the arterial pressure curve 
flattens out maximum beyond which further doses pressor amine produce 
little effect (12). The circulating noradrenalin concentrations found operation 
this patient were almost certainly well above this level. Moreover, high circu- 
lating levels adrenalin noradrenalin can produce ganglionic blockade and 
vasodilation (13, 14, 15), that with concentrations this order difficult 
assess the significance blood pressure relation changing levels 
noradrenalin. Thus any attempt relate the effect particular anaesthetic 
technique levels circulating catechol amines far beyond the physiological 
range could academic rather than practical importance. 

spite greatly increased plasma concentrations noradrenalin during 
operation, epidural blockade was accompanied levels blood pressure lower 
than those observed the preoperative period before phentolamine was started. 
this case, therefore, total sympathetic blockade did not appear produce the 
augmentation pressor response circulating vasoactive amines that has been 
reported previously (16, 17). 

From clinical viewpoint the operative and postoperative course this child 
was impressively smooth. The use continuous epidural blockade, conjunc- 
tion with light general anaesthesia, recommended suitable anaesthetic 
technique for patients with adrenal medullary tumours. 


q 
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enlevant phéochromocytoma cété gauche, chez enfant huit 
ans, fait disparaitre une hypertension considérable. Comme mode 
thésie pour permettre cette opération, associé pentothal, protoxyde 
cervicale. L’état malade, cours des suites 
opératoires, est demeuré satisfaisant. 

Avant, pendant aprés nous avons fait dosage des catéchol 
amines plasmatiques pour juger d’un blocage sympathique total 
sur les quantités noradrénaline circulante. Aprés 
générale, comparaison avec les taux préopératoires, quantité noradré- 
naline circulante quadruplé méme, blocage sympathique total, 
concentration des catéchol amines sériques est demeurée double 
était avant nous semblé que, cours fagon 
générale, tension artérielle est demeurée indépendante taux absolu 
catéchol amines, car elle est restée plus basse qu’on aurait 
trouver étant donné haute concentration noradrénaline circulante qui 
existait. Toutefois, les augmentations les chutes tension artérielle ont suivi, 
général, les modifications concentration catéchol amines. Nous faisons 
ces résultats. 
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EVALUATION VENTILATOR WITH FIXED 
VOLUME CONTROL AND VARIABLE REGULATED 


THE MANY METABOLIC ALTERATIONS which accompany wound trauma and anaes- 

thesia have been studied Bourne, Waters, Beecher, Moore, Holaday and 

others (1-10). These are the vital concern the anaesthetist because the changes 
due the stress reaction are aggravated hypoxia and acidosis, which are 

usually the direct result inadequate pulmonary ventilation. 

The efficacy automatic control pulmonary ventilation during anaesthesia 
preventing hypoxia and acidosis has been the subject wide discussion 
recently. Many believe that automatic ventilators provide the anaesthetist and 
the surgeon with ideal conditions, and prevent hypoxia and acidosis. However, 
manual control ventilation provides more satisfactory conditions because 
accompanied closer attention the patient. The latter method controlled 
ventilation should continued until the automatic ventilators presently available 
can adjusted quickly, that inattention the operative field only required 
momentarily. Then changes the lung changes the blood chemistry can 
corrected soon detected (11-17). 

The disadvantages available automatic ventilators have encouraged renewed 
interest those which are manually operated, which inform the anaesthetist 
continuously the volume and pressure amplitude pulmonary ventilation, 
and allow him maintain some “feeling” the airway. When better ventilators 
are developed, the function the hand may gradually relieved motor. 

1899 Rudolph Matas employed modified hand respirator, produce 
artificial respiration through laryngeal tube during anaesthesia for thoracotomy 
(18). Since then many such devices have been employed for artificial respiration 
resuscitation, but their application clinical anaesthesia has been ignored. 
surprising that, even recent years, simple hand bellows with volume 
calibration and suitable pressure gauge has been employed anaesthetists. 

Two hand ventilators have been reported during the last few years. One was 
described recently Poppelbaum Germany (Fig. 1). Adequate controlled 
respiration provided with this ventilator the carbon dioxide content the 
expired air kept below per cent. This limitation requires regulation several 
parameters pulmonary ventilation follows: minute volume, 6.0-9.0 litres; 
respiratory rate per minute; the expiratory phase, least two-thirds 
the cycle; airway pressures, between and mm. when the chest 
open, and mm. non-thoracic operations. These patients must 
fully relaxed with ether anaesthesia and intermittent doses muscle 


1Preliminary report was presented the Canadian Anaesthetists’ Society Annual Meeting 
Saskatoon, Saskatchewan, June 26, 1957. 

2This investigation was assisted equipment and grant-in-aid from the Ohio Chemical 
and Surgical Company, Madison, Wisconsin. 

the Department Anaesthesia and the Cardiopulmonary Laboratory, University 
Saskatchewan, College Medicine and University Hospital, Saskatoon. 
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POPPELBAUM HAND VENTILATOR ETSTEN HAND VENTILATOR 


Ficure Poppelbaum Hand Ventilator: Ficure Etsten Hand Ventilator: zero 


volume calibrated hand bellows; carbon 
dioxide absorber; water pressure mano- 
meter; relay switch; tap (opens during 
expiration); carbon dioxide indicator; 
endotracheal tube. 


volume stop; calibrated tidal volume scale; 
rubber accordion bellows; volume set 
screw stop; exhalation valve; gas 
delivery tube; rebreathing bag attached 
overflow vent compensating valve; 


PNP, Marshalltown positive-negative pressure 
gauge; NP, negative pressure bias screw ad- 
justment; FR, forearm rest; MCV, manual 
control lever. 


relaxant. During light anaesthesia, greater volume and pressure were required 
ventilate the lungs adequately (19). 

MacKay uses standard Coxeter-Mushin bellows hinged the operating 
table provide manual positive-negative pressure ventilation. Pressures 
mm. were used during intrathoracic and upper abdominal operations. 
The volume delivered was not measured, but occasional arterial blood 
determinations were made and found exceed 7.5 (20). 

Both authors were satisfied with their clinical results when these hand ventila- 
tors were used. 


MATERIALS AND METHODS 


The following report deals with the clinical and laboratory evaluation 
more elegant hand-operated ventilator developed Etsten.* The outlet this 


commercially, from the Ohio Chemical and Surgical Equipment Company. 
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ventilator can connected gas machine directly the airway 
(see Fig. The mechanical arrangements for use this ventilator depended 
the three anaesthetic systems which were studied. 


Non-Rebreathing System 
The manner which the ventilator modified when non-rebreathing 
technique used shown Figure The rebreathing bag removed from its 
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nipple, which then left open atmosphere and serves overflow vent. 
non-return valve labelled (*) slipped over the outlet which the delivery 
tubing usually attached. The collector bag attached the vertical nipple 
the non-return valve. The delivery tubing, which equipped with non- 
rebreathing valve the Fink type its free end, attached the horizontal 
nipple the non-return valve. The fresh gas delivered through the supply 
tubing the collector bag, where the slight resistance check valve the 
non-return assembly will cause stored until the bellows expanded 
the point where provides sufficient negative pressure pull the contents 
the collector bag through the check valve. When the bellows compressed, the 
gas cannot return the collector bag and forced through rigid tubing the 
Fink valve, which set that the volumetric displacement the bellows 
added the patient’s lungs. the end the inspiratory stroke, the bellows 
rises, the expiratory diaphragm the Fink valve opens, and the patient exhales 
the atmosphere. the same time the bellows draws fresh charge gas 
from the collector bag. The negative pressure (shown the gauge) during 
expiration transmitted only far the inhalation diaphragm the Fink 
valve. When the supply gas from the source excess that required 
ventilate the patient, the collector bag fills slowly until gas driven through the 
check valve the non-return assembly and inflates the bellows sufficiently 
open the compensating valve the ventilator. Thereafter, the excess gas 
vented the atmosphere. Venting the excess gas this way acts auto- 
matic safety device. Similarly, should the supply fresh gas insufficient for 
the patient’s needs the point where the collector bag emptied, the negative 
pressure the system rises sufficiently open the compensating valve and 
draws air through the overflow vent make what would otherwise 
ventilatory deficiency. This safety feature likewise automatic. 


Semi-closed System 

The ventilator attached directly the rebreathing bag nipple the gas 
machine. The rebreathing bag connected the bellows the ventilator 
through compensating valve, order reduce the need for frequent adjust- 
ment the gas inflow. This valve open normally only when the bellows 
its maximum expansion. opens also when excessive negative pressure 
generated within the bellows, as, for example, when the handle forcibly raised 
when there leak the patient’s side the circuit. this way the 
rebreathing bag serves reservoir which communicates with the breathing 
circuit the end each cycle, and all times when the bellows the top 
its stroke. The rebreathing bag fills when the rate gas flow exceeds the rate 
utilization, and deflates utilization exceeds inflow.In either case, the anaes- 
thetist becomes aware the need for adjusting the delivery the usual 
flow rates employed with this system (8-14 L.), 175-200 ml. gas are contributed 
the set tidal volume fresh gas when the duration the inhalation phase 
the breathing cycle one-third the respiration cycle. This volume 
ignored when estimating the tidal volume setting the Magill system 
A), because the corrugated tube from the gas machine the patient expands 
during the inflation phase with volume gas similar amount. This “excess” 


(3 
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volume begins escape through the exhalation valve when inspiratory pressure 
approaching its peak, and completely lost during the exhalation phase. 
was hoped also that this “excess” flow would reduce the amount rebreathing 
that occurs such system when non-distensible tubes were used. 


Closed Circle System 


The ventilator attached the same way for the semi-closed system. 
distensible corrugated tubing used this system, the volume its expansion 
must measured and added the tidal volume setting. 

the occasion requires “third hand,” the manual lever may driven 
automatically motor (double action pneumatic piston). The tidal volume 
and the duration inspiration, expiration and rest phase can adjusted within 
certain limits, each knurled nut the face the motor. When the 
maximum tidal volume adjustment one litre set, the expiration phase 
atmospheric pressure limited one-third the total cycle. the tidal 
volume reduced the usual clinical range (400-650 ml.) much longer 
expiration phase may provided (greater than two-thirds). When manual 
control once again feasible desirable, the motor may swung aside the 
supporting stand. 

The clinical efficacy the Etsten Ventilator has been studied 332 patients 
during general anaesthesia for major operations. These patients fall into four 
main groups shown Table the first group, there were patients who 
were placed the lateral flexed position for intrathoracic operations, For most 
the non-rebreathing technique was employed. the second group, there were 
patients who were placed the prone-jackknife position with the shoulder 
girdle and the iliac crest supported mattress described Bardeen (21) 
allow free mobility the chest and abdomen during operations the spinal 
column (spinal cord tumor, spinal fusion and discoidectomy the third group, 
there were 132 patients who were placed the supine horizontal position for 
upper abdominal and major superficial operations. The fourth group contained 
115 patients who were placed supine and varying degrees head low, 
Trendelenburg position (5-15° Hewer mattress. 

For each patient the following were noted: body surface area square metres, 
derived from the measured height and weight; body build, coded medium 
when the height, weight and age the patient were within the normal weight 
limits listed the Life Extension Institute (New York City); the under- 
weight patient was coded lean, and the overweight patient obese, respec- 
tively; and the physical state was coded according the method 
recommended the American Society Anesthesiology. The majority 
patients were premedicated with meperidine and either scopolamine atropine. 
Others received ataractic drugs (Phenergan®, Sparine®, Stemetil®, 
All premedicant drugs were administered intramuscularly, approximately one 
hour before induction anaesthesia. 

Anaesthesia was induced with muscle relaxant, and sleep dose thiopental, 
followed intubation with the largest cuffed endotracheal tube which would 
pass with ease. was maintained the lightest level consistent with the 
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operative procedure, employing balanced technique. When cautery was used, 
the primary agent was nitrous oxide-oxygen (2:1) with total flows set usually 
litres, supplemented meperidine intravenously and trichlorethylene 
semi-closed system the Magill type (Mapleson non-rebreathing 
system. Otherwise cyclopropane was used with trace ether circle closed 
system nitrous oxide was used with trace ether semi-closed system. 

The main object this study was test the prediction respiratory rate, 
volume and pressure amplitude which would maintain the arterial blood 
near mm. and near Arterial blood samples were there- 
fore obtained for analysis from the brachial artery patients immediately 
before induction anaesthesia, approximately half-hour intervals during 
anaesthesia (when possible), just prior its termination, and within minutes 
discontinuing the anaesthetic. 

During the period anaesthesia per cent dextrose water and whole blood 
transfusions were administered was found necessary, according weighed 
estimated losses. base was administered any these patients during the 
anaesthetic period until the last blood sample was drawn that the blood 
data observed represented the patients’ unmodified respiratory and metabolic 
responses ventilation and the anaesthetics. The patients’ body temperatures 
were not altered intentionally from normal levels any these operations 
order avoid gross errors the constants for determining changes the blood 
chemistry. 

Each arterial blood sample was drawn anaerobically into specially prepared 
ml. heparinized syringes. After gentle mixing, aliquots the samples were 
analysed duplicate follows. The was measured immediately (or within 
two hours the blood was iced) room temperature, Cambridge glass 
electrode meter and corrected body temperature (37° C.) (23, 24). The 
haematocrit was determined centrifuging the blood Wintrobe tube 
2,000 r.p.m. for minutes. The oxygen capacity the blood was determined 
directly equilibration room air for minutes, according Roughton al. 
(25). The oxygen capacity was corrected for the effect temperature the Van 
Slyke apparatus the dissolved oxygen. The haemoglobin content was calcu- 
lated from: corrected oxygen capacity The oxygen and carbon dioxide 
content the whole blood were determined vacuum extraction and mano- 
metric measurement (26, 27, 28). The total carbon dioxide content the plasma 
was calculated from the total COz, haematocrit and pH, according Van Slyke 
and Sendroy (29). The oxygen tension was derived from Dill’s nomogram (30). 
The percentage oxygen saturation was calculated from content/capacity and 
was also determined whole haemolyzed blood, using lucite cuvette adapted 
the Beckman model Spectrophotometer, according the Hickman and 
Frayser modification the Nahas technique (31, These two methods for 
determining oxygen saturation were comparable per cent). (33). 
The carbon dioxide tension arterial blood and the bicarbonate concentration 
the plasma were calculated from the formula derived from the Henderson- 
Hasselbalch equation (34, 35, 36). From each analysis blood gas which was 

5These are the approximate “normal” values found normal subjects our laboratory. 
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carried out, the (the abscissa) and the bicarbonate concentration (the 
ordinate) were graphed, according the method Davenport (35). 
Controlled respiration with the Etsten ventilator was manual 220 cases and 
automatic 112. The characteristics the ventilation cycle (volume and pres- 
sure), were determined according the normal weight applied Radford’s 
nomogram and with further allowance for abnormal postures and pulmonary 
emphysema (37, 38). The volume setting was checked occasion during 
anaesthesia incorporating the Bennett respiratory ventilation meter with 
rezero and anaesthesia bypass system (Model 104B) just proximal the endo- 
tracheal tube (see Fig. 4). The rate respiration was adjusted per minute 
all but few cases, with the inspiratory phase approximately second 
duration and inspiratory peak pressure mm. Hg. The expiratory 
phase lasted approximately seconds with the initial fraction (0.4 sec.) 
this phase adjusted mm. below atmospheric pressure and the remainder 
the cycle atmospheric pressure. These characteristics the ventilation cycle 
assured that the inspiratory flow rate (30 litres per minute) was sufficient 
provide the range inspiratory volume desired (350 750 ml.), and could 


Ficure Clinical arrangement apparatus: Fink-type non rebreathing 
valve; VM, Bennett ventilation meter 104B); motor-driven 
compressed air oxygen (non-explosive); EV, Etsten ventilator; GS, gas 
supply (Nitrous directed through trichlorethylene the non- 
rebreathing circuit Heidbrink anaesthetic machine. 


| 

pore 
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delivered one second and removed two seconds through the endo- 
tracheal tube the ventilator. order prevent any loss the volume the 
external anaesthetic circuit, the gases were cycled through non-distensible tubing 
every case. 


RESULTS 


condensed summary the results the blood analyses appears Table 
Protocol data not essential the discussion were deleted from this table 
conserve space. The variation (standard deviation the mean) observed the 
blood data was analysed. This variation was compared with that eight normal, 
healthy, unpremedicated subjects from whom two separate arterial blood samples 
were each analysed duplicate determine “normal values” observed our 
laboratory (Table and with arterial blood studies twelve patients whose 
respiration was controlled manual compression the rebreathing bag. The 
Fisher-t test was applied the blood data from each patient determine 
whether the probability “p” the differences observed under the conditions 
the study could due chance alone (Table IV). 


Blood Data 


Intrathoracic operations. During the course the operations the 
lateral flexed position employing the non-rebreathing system, arterial blood 
samples were analysed. Regardless the patient’s age, general condition, 
disease process the lungs, there was full oxygen saturation the blood, 
adequate removal carbon dioxide and significant rise the fixed acids 
(see Figs. and 7). patient was there gross alteration the blood 
pressure pulse rate due the anaesthetic method agents. some there 
was slight elevation the blood pressure until the pleura was opened and 
then returned the preoperative level. This the reverse what usually 
seen with manual compression the rebreathing bag. When the patient was 
allowed breath spontaneously after the pleura was closed, the slight alkalosis, 
which had developed during controlled respiration, disappeared promptly. There 
was marked tendency toward respiratory acidoses but hypoxia could only 
avoided continuing the administration 100 per cent oxygen mask 
nasal catheter during the early postanaesthetic period. Recovery from anaes- 
thetic was prompt and none these patients was there alarming depres- 
sion the vital signs. The other five thoracotomy patients were managed the 
semi-closed system cases) and the closed circle system cases) without 
clinical difficulty. blood data were obtained from these. long intrathoracic 
operations, manual compression the rebreathing bag was not efficient 
controlled respiration with the ventilator (see Fig. 8). 

Spinal operations. During the operations the prone jackknife 
position, arterial blood samples were analysed. The non-rebreathing system 
was employed patients. Blood data obtained from these revealed that 
there was significant alteration the carbon dioxide tension (see Figs. 
and 10), except one patient (S-22). the latter case, the change was due 
technical defect (see Discussion). The semi-closed system the Magill type 
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TABLE 


ARTERIAL ANALYSES NORMAL UNMEDICATED SUBJECTS 


Total Plasma Plasma 
Oxygen HCO; 

7.35 20.9 25.2 23.9 

7.31 18.6 22.2 20.9 

17.7 21.1 19.9 
7.34 18.2 22.2 21.0 

7.32 18.5 22.2 20.9 

KYL 7.30 18.1 21.9 100 20.6 

18.3 21.3 100 20.1 

7.32 17.9 20.9 100 19.9 

7.33 15.8 18.3 17.3 
Mean 18.3 21.7 20.6 40.6 
S.D. 1.5 2.0 2.5 1.9 3.6 
S.E. 0.5 0.7 1.5 0.9 0.7 1.3 


Loteral Flexed Position 
Intrathorocic Operations 
NR = [3 pts 


35 


7.1 7.2 7.3 7.4 7.5 7.6 
pH 


Ficure Graph arterial blood and 
plasma bicarbonate content. 


(Mapleson system) was employed patients and blood data obtained 
from these revealed that there was slight but progressive development 
respiratory acidosis which persisted after the patient was turned the supine 
position (see Figs. and 11). This the same effect seen with hand-squeeze 
(see Fig. 12). The closed circle system was employed only two cases and 
blood data were obtained. 

The blood pressure patients the prone jackknife position was steady 
during the anaesthesia, but the pulse pressure was reduced. Most these 
patients became moderately hypotensive the postoperative period, spite 
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CONTROLLED RESPIRATION STUDY 


Pulm. Vert :tierhod Etsten=- NR Amplitude 15,-2,0 Phases 


Time 8.45 16.15 10.45 12.30 1.30 2.30 
Tidal Volume 


Arterial Blood Data Room air Pleura closed Room air 
Total co, content mM/L 19.5 6.7 15.2 14.3 14.7 17.2 18.7 
Plasma co, 18.5 17.7 20.9 22.4 
Plasma HCO, mM/L 19.4 17.7 16.9 17.2 19.9 21.3 
mm.Hg. 27 24 26 34 38 
content 23.2 25.2 24.3 21.5 21.2 20.3 
oO, capacity Vol.% 19.2 20.1 19.7 19.7 19.7 19.2 


Segmental resections and right upper lobectomy. Lateral flexed position. was maintained 
with Nitrous oxide, Oxygen ( 8:4) , and a trace of Trichlorethylene in a Non-rebreathing system. Ventilation 


was satisfactory throughout. Uneventful course. 
Ficure Protocol chart arterial blood data. 


CONTROLLED 


Time 9.25 10.25 11.00 
Tidal Volume 500 500 
Rate 
Min. Vol. i 9.9L 

Arterial Blood Pleura open Pleura closed Room air 
Hbg. 12.0 
Het. _37.5 38.5 37.5 
7.50 7.54 7.35 
Total co, content 18.3 17.8 18.3 
co, content 21.8 21.3 21.3 
Plosma HCO, 20.6 20.2 
content Vol.% 18.1 18.6 16.0 
15.4 16.0 15.4 
% 100 


Summory & Remarks Right Pneumonectomy and tracheotomy ( Bronchogenic carcinoma ). Lateral flexed position. 
Ancesthesia was maintained with Nitrous oxide, Oxygen ( 5:5), and intermittent small amounts of 
meperidine and intravenously. Note respiratory alkalosis when pleura wos 
opened. Vital signs were quite steady throughout. Uneventful course 


Ficure Protocol chart arterial blood data. 


— 


Pulm. Vent.: Method Hand 


Blood Pressure: During (160 minutes) Postop.: Steady 
Ventilation Data 
Time 
Tidal Volume 
Rate 
Min. Vol. 


Arterial Blood Data 


Hbg. 

Het. 

pH 

Total content mM/L 20.7 18.9 20;7 20.4 
Plasma co, content mM/L 24.8 21.6 24.9 25.2 24.2 
21.4 20.1 23.3 23.5 22.8 
content 

capacity 

mm.Hg. 


% oO, saturation 


resection left upper lobe Tuberculoma Lateral flexed position. Anaesthesia was 
maintal ned for 160 minutes with Nitrous oxide, Oxygen 8:3), and Trichlorethylene Semiclosed system 
A). Blood pressure was elevated until the pleura was opened, then fell the preoperative level 


and remained steady into the postoperative period. Except for low grade fever and slight patchy atelectasis 
the right lung field (PO 7-9) postoperative course was uneventful. 


Ficure Protocol chart arterial blood data. 


Blood Pressure: Steady 320 minutes) Uneventful 


Ventilation Data 
Time 
Tidal Volume 
Rote 

Min. Vol. 


Arterial Blood Data General ------------------Room air 


Plasma content mM/L 


Plasma HCO, 
content Vol.% 
capacity Vol.% 
pO, mm.Hg. 


Summory Remarks L4-5. Prone jackknife position. was maintained for 320 minutes with 


Nitrous oxide, Oxygen and Trichlorethylene system. course. 
Ficure Protocol chart arterial blood data. 


mm.Hg. 


Room air Pleura Pleura closed tent 

| 
10.20 1.30 2.30 4.30 

23.5 19.1 18.3 21.8 
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Prone Jockknife Position 
Dorsal Spine Operations 
a) NR - 7 pts. 


35 


pH 


Ficure 10. Graph arterial blood and 


plasma bicarbonate content. 


1356 Premed.: .6mg. Anaesthetics: Thiop. Build Obese 
Pulm. Vent.: Method Etsten Amplitude 15,-2,0 
Blood Pressure: Preop. !24/84 During Anaesth: Steady @ 70 minutes) Postop.: Uneventful 
Ventilation Date 
Time 
Tidal Volume 
Rate 
Min. Vol. 
Arterial Blood Data 
Hbg. 
Het. 
pH 
Totai co, content mM/L 
Plasma CO, content mM/L 


Plasma mM/L 


content 

pO, mm.Hg. 


Spinal fusion. Prone jackknife position. Anaesthesia was maintained 
for 270 minutes with Nitrous oxide, Oxygen 7:3), and Trichlorethylene. Vital signs were steady throughout 
spite progressive respiratory acidosis characteristic occurrence when the semiclosed 
system the Magill type (Mapleson employed for patients the prone even when pulmonary 
ventilation appears adequate. 


Protocol chart arterial blood data. 
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7.1 7.2 7.3 7.4 7.5 7.6 
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: 20.0 20.9 22.0 20.5 
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CONTROLLED STUDY 


Pulm. Vent.: Method Hand Squeeze 
Blood Pressure: Anaesth Steady (145 minutes) 
Data Control Postop. 

Arterial Blood Data Room General Anaesthesia ---------- Room air 

Plasma content mM/L 21.5 20.6 

Plasma HCO, mM/L 19.2 

content Vol.% 15.2 19.6 22.3 19.3 

capacity Vol.% 16.3 

pO, 


Summory Discoidectomy. Prone jackknife position. Anaesthesia was maintained for minutes 
with Nitrous oxide, Oxygen and Trichlorethylene Semiclosed system without 
absorption (Mapleson A). Note progressive respiratory acidosis. Vital signs remained stable. 


12. Protocol chart arterial blood data. 


bandaging the legs. This was most evident when the semi-closed system was 
employed. However, the blood was fully saturated with oxygen and there was 
significant accumulation fixed acids. The latter indicates that there 
metabolic disturbance due trichlorethylene, even when slight respiratory 
acidosis develops. 

Upper abdominal operations. During the course the 132 operations 
the supine horizontal position, 155 arterial blood samples were analysed. The 
non-rebreathing system was employed Blood data obtained from 
these revealed that pulmonary ventilation was always adequate (see Figs. 13, 
14, and 15). Moderate respiratory acidosis was observed postoperatively one 
patient—an obese man who had tight abdominal binder applied following 
repair large ventral hernia. This evidently splinted the diaphragm suffi- 
ciently impede ventilation. The semi-closed system was employed 
patients. Blood data obtained from these revealed that pulmonary ventila- 
tion was adequate each case (see Figs. and The closed circle system 
was employed patients and blood data obtained from these also 
revealed that pulmonary ventilation was adequate every case (see Figs. 
and 18). 
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CONTROLLED 


2703 Premed.: Scop. .4mg. Thiop. 450 Build Medium 
Pulm. Vent.: Method Etsten- NR Amplitude 15,-2,0 Phases =I: 


Ventilation Dota 


Control Postop 


Time 8.45 9.45 
Tidal Volume 550 550 


Min, Vol. 


Arterial Blood Dato General Ancesthesia ----------——--/ Room air 


Total content 16.7 20.7 20.2 


Plasma co, content mM/L 19.9 24.3 23.8 
Plasma HCO, mM/L 19.4 19.1 23.0 22.6 
pco, mm.Hg. 24 23 42 40 
content Vol.% 6.7 
capacity 


Summary & Remorks Cholecystectomy and appendectomy. Supine horizontal position. Anaesthesia was maintained 
with Nitrous oe Oxygen (7:3 7 and a trace of Trichlorethylene, in a Non- rebreathing system. 
Mild respiratory alkalosis during course. 


13. Protocol chart arterial blood data. 


Mechanical 


Ventilation Data Control Postop 


Time 9.38 10.30 .15 12.15 1.00 1.30 
Tidal Volume 
Rate 


Min, Vol. 
Arterial Blood Dota 


Hbg. 
Het 
pH 7.54 7.45 


Total content mM/L 
Plasma co, content mM/L 


Plasma HCO} mM/L 


content 20.6 19.8 19.1 16.7 
capacity Vol.% 

pO, 


Subtotal Gastrectomy. Supine horizontal position. Anaesthesia was maintained for 185 minutes 
with Nitrous oxide, Oxygen and trace Trichlorethylene Non rebreathing system. 

Vital signs remained steady following moderate decrease blood pressure during induction. Note that 
moderate respiratory alkalosis developed while the patient was ventilated mechanically. Anaesthetic 

course was uneventful otherwise. Fever and chest rales occurred PO2, and lasted days. 


14. Protocol chart arterial blood data. 


| 
| 
| 
| 
ee Room air /----—-——-------—— General Anaesthesia -----------/ Room air 
20.7 
23.9 20.4 21.7 
22.7 19.6 20.8 21.6 


Supine Horizontal Pcsition 
Upper Abdomingi Laporotomy 


35 NR = 14 pts. 


x» 
( ) 
25 
2 
is 


7.1 


7.2 7.3 7.4 7.5 7.6 


Ficure 15. Graph arterial blood and 
plasma bicarbonate content. 


Ventilation Data Control Postop 

8.30 9.15 10.30 

Tidal Volume dak 500 500 

Rate 30 18 \8 32 

Min. Vol. 9.0L 9.0L 


Arterio! Blood Data Room air /-----———-General Anaesthesia--—--—-/ Room air 


Hbg. 14.5 14.5 14.5 14.5 


7.36 7.33 7.33 7.35 
content 20.5 19.0 19.0 19.2 
content 24.6 22.7 22.7 22.9 
pco, mm.Hg. 
20.2 20.1 20.6 20.6 
©,, content Vol.% 
19.4 19.4 19.4 19.4 
capacity Vol.% 
mm.Hg. 
% oO, saturation = 


Summary Cholecystectomy, vagotom loroplasty and appendectomy. Anaesthesia was maintained 
with Nitrous oxide, Oxygen ( 3 y, and a trace of Trichlorethylene, ina Semiclosed system 
Mapleson A). alteration Uneventful course. 


Ficure Protocol chart arterial blood data. 


& 

} ; 
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Supine Horizontal! Position 
Upper Abcomina! Loporotomy 
0) SC - Mapleson A - 7 pts. 
b) CC - 7 pts. 


7.1 7.2 7.3 7.4 7.5 7.6 


Ficure 17. Graph arterial blood and 
plasma bicarbonate content. 


CONTROLLED 


Blood Pressu-e: 120/80 Su tng Aneesih : Steady ( 115 minutes) Postop.: Uneventful 


Ventilation Data 


Time 9.00 10.15 10.45 15 11.45 12.15 

Rote 


Arterial Blood 

7.38 
Total co, content 19.5 
Plasma 22.6 
oO, content Vol.% 18.9 
% oO, saturation 95 


Summory Cholecystectomy. Supine horizontal Anaesthesia was maintained for minutes 
with Cyclopropane and trace Ether ina Closed Circle system with co, absorption. Ventilation 
was satisfactory. Uneventful course. 


18. Protocol chart arterial blood data. 


¢ 
ov 
25 
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Lower abdominal operations. During the 115 operations the head low 
Trendelenburg position, 143 arterial blood samples were analysed. The non- 
rebreathing system was employed patients. Blood data obtained 
these revealed that pulmonary ventilation was adequate every patient (see 
Figs. 19, 20, and 21). The semi-closed system was employed patients. 
Blood data obtained from these revealed that there was statistically 
significant change, but slight progressive trend toward respiratory acidosis was 
evident (see Fig. 22). The closed circle system was employed patients. 
Blood data obtained from these revealed that pulmonary ventilation was 
adequate each case (see Figs. 22, 23, and 24). 

The 112 patients whom automatic control pulmonary ventilation was 
used were selected among the four groups described above. Its use was limited 
mainly those patients who were poor risks from anaesthetic and surgical 
point view and/or who were extremely obese emphysematous, and when 
“third hand” would considerable advantage the management the 
anaesthetic. procedure was found necessary discontinue the use 
the motor owing mechanical difficulty difficulty providing the desir- 
able pressure amplitude. few patients was thought desirable have 
longer expiration phase atmospheric pressure, but this could not adjusted. 
However, apparent difficulty developed when compromise adjustment was 


Blood Pressure: Preop. Ancesih.: Steady 160 minutes Postop.: Uneventful 
Ventilation Data 

Time 

Tidal Volume 

Rate 

Min. Vol. 
Arterial Blood Data 

Hbg. 

Het. 

pH 


Plasma co, content mM/L 20.0 


content 16.7 16.9 19.2 16.7 16.5 


% o, saturation 9 


Summory Remarks hysterectomy. Head 15° was maintained for minutes with 


Nitrous Oxygen 8:3), and trace Trichlorethylene Non-rebreathing system. 
Vital signs stable throughout. 


Ficure 19. Protocol chart arterial blood data. 


q 4 
air 
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made. During many the anaesthetics, the employment this device greatly 
facilitated the management the patient, and few cases obviously 
avoided the development harassing situation. 


CONTROLLED 


Pulm. Vent.: Method Etsten- NR Amplitude 15,-2,0 Phases |:|:/ 

Blood Pressure: Preop. |/0/60 During Ancesth.: Steady (190 minutes Postop.: Uneventful 

Ventilation Control Postop 
Time 7.40 
Tidal Volume 500 S.R. 

Arterial Blood Data Room air / -------- ~-- General Anaesthesia ---------- / Room air 
Plasma co, content mM/L | 23.5 __ 19.8 19.3 18.8 19.5 19.5 22.8 
Vol.% 21.9 21.0 22.6 20.9 
capacity 19.3 18.0 18.0 19.2 


Summory & Remarks Abdominal perineal resection. Lithotomy position with 10° head low. Anaesthesia was maintained 
with Nitrous oxide (91), Oxygen (3L), and a trace of Trichlorethylene, in a non-rebreathing system. Ventilation 
was throughout. There was mild respiratory acidosis preoperatively, which returned after artificial 
respiration was discontinued. 


20. Protocol chart arterial blood data. 


74 7.2 


Ficure 21. Graph arterial blood 22. Graph arterial blood and 
plasma bicarbonate content. plasma bicarbonate content. 


ower Abvominal Lapurotor Lower Abdominal Laparotomy 
& / CC pts. 
Smo, Nop, & 
{ HCO, ) (HCO, bp 
25 25 | 
4 
i 2 
3 2 
° +7 
Or 
| 
Ce 7.3 7.4 7.5 7.6 7.1 7.2 7.3 7.4 7.5 7.6 
ph 


Blood Pressuse: Poop, 100/50 Du-ing Anaesth: Steady ( 120 minutes ) Postop.: Uneventful 


Ventilation Data 


Time 7.30 9.30 10.00 

Arterial Blood Data it /--—---—-—-=--General Anaesthesia --—-----------—--/ Room air 

Het. 

pli 

Total content 


Plasma content mM/L 


Plasma mM/L 
pco, mm.Hg. 

oO, content Vol.% 
capacity 
mm.Hg. 


% oO, saturation 


Total Hysterectomy. Head low Trendelenberg position. Anaesthesia was maintained 
for minutes with Cyclopropane and trace Ether Elosed Circle system with absorption. 
Uneventful postoperative course. 


23. Protocol chart arterial blood data. 


CONTROLLED 


Blood Pressure: Preop. 110/70 During Anaesth.: Elevated while legs raised Postop,: Stead 

Ventilation Data Control Postop 
Time 7.40 8.35 9.05 10.35 12.05 12.40 

Arterial Blood Data Room air /----—--—-—------- General Anaesthesia -------------/ Room air 
7.44 7.45 7.45 7.44 7.44 7.26 7.28 


Plasma CO, 


19.9 20.1 20.8 22.2 19.6 


oO, content Vol,% 
17.4 19.6 18.9 15.4 15.4 


capacity 


pO, mm.Hg. 
% saturation 


with 15% Cyclopropane, and trace Ether closed circle CO, absorption system. Severe bleeding and 
pelvic traction during the late part the operation caused marked fall“in blood pressure, which stabilized after 
rapid blood transfusion and course was uneventful. There was mild 
metabolic acidosis the immediate postoperative period. 


Ficure 24. Protocol chart arterial blood data. 


Control Postop 
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26. Anaesthetic chart. 
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Effect Anaesthetic System 


Non-rebreathing system. The small resistance, the negligible dead space and 
the elimination rebreathing have the same advantages have been described 
for children The Fink type non-rebreathing valve, which the exhala- 
tion valve occluded automatically during inhalation, makes the use con- 
trolled respiration the adult much easier task (40), The operation this 
valve even more efficient when used with positive and negative pressure 
ventilator. Although the subatmospheric pressure not transmitted the 
patient’s airway, serves assure airtight closure the inhalation valve 
diaphragm during expiration and prevents sticking the inspiratory and expira- 
tory valve diaphragms. One important point remember about this valve, when 
used conjunction with fixed volume and pressure variable ventilator, that 
the safety outlet must closed tight prevent escape gas during inflation. 
This outlet was left partially open inadvertently patient undergoing 
extensive exploratory operation the thoracic spine. This leak the system 
was sufficient prevent adequate pulmonary ventilation, Otherwise, pulmonary 
ventilation with this system was sufficient maintain normal acid-base balance 
every case. 

The semi-closed system designed Ivan Magill permits most the gas 
expired the patient escape into the atmosphere through pressure relief 
valve set close the lips. The remaining portion returns mix with the oncom- 
ing flow fresh gases. The original purpose this system was conserve gas 
and utilize the exhaled carbon dioxide respiratory stimulant 
increase the depth breathing). 

Several studies this system during spontaneous respiration under anaes- 
thesia have established that unless fresh gas excess the minute volume 
respiration delivered, progressive respiratory acidosis will develop (41-47). 
The average adult requires flow least litres. When mechanical impe- 
dance affects the movement the diaphragm the intercostal muscles, even 
higher flows are insufficient. 

When controlled respiration employed with this system overcome the 
mechanical impedance, difficult know how much the increased flow 
escapes through the pressure relief valve during The raised resistance 
breathing would also tend cause more gas return the rebreathing bag 
during expiration, This system therefore not suitable for major long 
procedures, which respiration controlled for the patient abnormal 
position because two undesirable defects are present—a large external dead 
space the circuit and excessive resistance the patient (48), Both these 
enhance the tendency respiratory acidosis. This explains why mild respiratory 
acidosis developed those patients the prone position, spite clinically 
satisfactory pulmonary ventilation. 

necessary conserve gas, the circle semi-closed system with carbon 
dioxide absorption should employed. This means that trichlorethylene cannot 
used, but this not great drawback balanced anaesthesia may carried 
with intravenous analgesics (meperidine) with Fluothane (0.3-0.5 per 
cent) together with nitrous (2:1). 


i 
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The closed circle system came into widespread use with the introduction 
cyclopropane (49, 50). This system was highly satisfactory, because absorbed 
the expired carbon dioxide, conserved heat and water vapour, 
economy anaesthetic gases (51). 

Recent workers say that the canisters and the carbon dioxide absorbents 
generally used are inefficient (52-54). Several new styles canisters and new 
brands absorbents have been recommended. These are said increase the 
efficiency carbon dioxide absorbers two ways: presenting larger 
volume absorbent the expired gas, order reduce the rate exposure, 
and permit continuous process “regeneration”; and reducing channeling 
the gases along the wall the canister. The latter accomplished coning 
the lower part the canister inserting baffle plates. 

this study, the older types canister were used and were found 
efficient fresh absorbent was properly packed the canister, the duration 
use was limited hours), and rests (4-1 hour) were allowed during 
long anaesthetics. previous study cyclopropane-oxygen closed circle 
system with controlled respiration showed also that the pCO, patients the 
supine position could usually maintained normal levels (55). There was 
difficulty maintaining normal acid-base homeostasis the closed system, 
even with the abnormal postures reported here. 

The conclusion drawn is: matter how efficient the absorption system, 
the will fall and the pCO, will rise ventilation not adequate. With 
adequate pulmonary ventilation, only poor quality absorbent, inefficient valves 
(high leaks the system will cause respiratory acidosis develop. 


Effect Posture 


The effect pulmonary ventilation various postures employed for the 
convenience the surgeon has been reviewed previous publications (16, 56). 
The change from erect the recumbent posture only slightly decreases total 
lung capacity, vital capacity and residual volume, but there large decrease 
expiratory reserve volume with inadequate compensatory increase the 
inspiratory reserve volume. Pulmonary mixing also less adequate the supine 
position. the lateral position, the lower lung has decreased expiratory 
reserve volume. When cardiopulmonary disease present, there marked 
decrease pulmonary compliance and increased mechanical resistance the 
lungs. The resistance air flow considerably higher during expiration than 
during inspiration all subjects (57-60). 

These physical changes the lungs are aggravated anaesthesia, there 
even less change volume with change airway pressure. This effect 
exaggerated the patient obese, abnormal posture. the lateral 
flexed position for thoracotomy the main impedance the lower lung, which 
must perform the greater part the ventilation since the lung the side 
operation partially, some cases, entirely collapsed. the prone jackknife 
position, the difficulty not only one ventilation but also, unless the abdomen 
and chest are relatively free from pressure, there marked increase venous 
pressure which causes difficulty owing persistent bleeding the operative 
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field (61). The head low-lithotomy position, required for combined abdo- 
minal perineal resection, appeared have little effect, even the presence 
emphysema the patient was not obese. Expiration was not hindered 
abnormal postures compression the chest abdomen assists this phase. 


Effect Airway Pressures 

this study was found that inspiratory peak pressure mm. was 
necessary most the patients maintain adequate pulmonary ventilation 
with the rates and volumes selected. This pressure had deleterious effect 
cardiovascular homeostasis, provided that the positive pressure phase (inspira- 
tion) did not last longer than one-third the cycle, and the airway pressure 
during the expiratory phase remained below the ambient pressure both 
the open chest and closed chest operations (15). The short period subatmos- 
pheric pressure low amplitude following inhalation appeared support the 
blood pressure during the abdominal operations. 


Automatic Cycling the Mechanical Ventilator 


When the anaesthetist confronted patient who poses difficulties 
ventilation owing obesity, emphysema, abnormal postures, efficient 
automatic mechanical device removes major bane. this situation the venti- 
lator helpful the patient and the anaesthetist self-retaining retractor 
the surgeon. All other things being equal, any prolonged anaesthetic, 
particularly when the surgical requirements call for controlled respiration, 
much better managed with efficient automatic ventilator. When applied the 
non-rebreathing closed circle system, after the volume and pressure the 
anaesthetic circuit had been properly regulated, the Etsten ventilator provided 
adequate ventilation efficiently when operated the motor hand. The 
only deficiency suspected, but not specifically observed with the pneumatic 
piston motor used this study, was the need for longer period for exhalation 
the patients with severe emphysema. 


Clinical Signs and Mechanical Indicators 


Many warning signs precede the induction anaesthesia, and place the 
anaesthetist duly guard (62). unfortunate, however, that serious deficien- 
cies anaesthetic management produce few signals. The anaesthetist must 
therefore rely prevention, rather than treatment. When signs (cold sweat, 
pallor, cyanosis, tachycardia, hypotension, tracheal tug, etc.) appear, treat- 
ment almost always instituted the face impending catastrophe. 

Adequate pulmonary ventilation the most important requisite smooth 
anaesthetic for major operations. also the most difficult parameter define 
the operating room when the airway pressure and tidal volume are not 
monitored (63). Some physical methods for detecting acid base derangements 
due inadequate pulmonary ventilation (respiratory its early stages 
have been described. There correlation between the level the arterial 
blood pCO, and the presence absence spontaneous respiratory efforts 
during surgical pneumothorax. When the tension carbon dioxide elevated, 
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spontaneous respiratory efforts are made whenever there pause the con- 
trolled ventilation administered the anaesthetist, whereas spontaneous 
respiratory efforts are made when the pCO, normal low (64). This 
reliable sign, and guide remember all major operative procedures when 
controlled respiration employed. The only time the anaesthetic period when 
cannot relied upon when anaesthesia lightened as, for example, the 
end the operation. Then the patient must allowed “take over.” The only 
course open the anaesthetist this time prevent hypoxia from occurring 
along with the tendency toward respiratory acidosis, this combination 
undoubtedly primary cause severe myocardial depression (65). order 
avoid this depression, appears most efficacious induce mild respiratory 
alkalosis during anaesthesia, and during the concluding minutes the operation 
allow the patient breath spontaneously (even though inadequately 
first) while oxygen only administered. this way, diffusion hypoxia less 
likely accompany the rise normal slightly elevated levels. 

The force expiration another important sign pulmonary ventilation 
which has been mentioned. This phase the respiratory cycle should care- 
fully observed, for the development “expiratory dominance” may 
important sign hypoxia and hypercarbia (66), and therefore indication 
inadequate pulmonary ventilation the patient who breathing spontane- 
Morton studied the force expiration sign anaesthesia, and found 
that when expiratory force decreased there was primarily evidence severe 
depression pulmonary ventilation deep anaesthesia (67). During intra- 
thoracic operations was found also evidence trapping air the 
lungs, even when automatic positive and negative pressure respiration em- 
ployed. Trapping leads rapidly hypoxia, hypercarbia, and impedes the work 
the surgeon (16). 

The resistance air flow important consideration setting the volume 
and pressure amplitude ventilator, especially patients with emphysema, 
bronchitis and asthma. The resistance air flow during quiet inspiration 
normally less than cm. This resistance increased four times 
the emphysematous patient and almost ten times the asthmatic patient (68- 
71). Since the resistance air flow greater during expiration, understand- 
able why forced expiratory effort, the application excessive subatmos- 
pheric pressure the airway during anaesthesia, will produce, the trapping 
phenomenon, level intrathoracic pressure which might plateau and even 
decrease the flow rate. 

Light general anaesthesia with muscle relaxants for abdominal operations 
sometimes inadequate, and often accompanied variety untoward effects, 
such sudden hypotension, pallor and sweating, and postoperative mental 
exhaustion (72). With balanced light anaesthesia (hypnosis, analgesia and 
muscle relaxation) and concurrent replacement fluid losses, judicious use 
atropine and adequate pulmonary ventilation, these symptoms are not seen 
commonly. 

From this study evident that the best guide prevention hypoxia and 
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acidosis provide known tidal volume, rate respiration, and airway 
pressure determined according the “normal” body weight and modified 
according various impedances ventilation (16, 73-77). 


SUMMARY AND CONCLUSIONS 


Pulmonary ventilation was controlled mechanically and automatically over 
300 selected major operative procedures order decide upon the efficacy 
regulating such control predetermined volume and pressure amplitude. The 
volume selected was derived from Radford’s nomogram, modified according 
the “normal” weight for the patient noted table heights and weights 
related the age group, and corrected for abnormal postures and the presence 
pulmonary emphysema. The pressure amplitude was maintained uniform 
possible and was selected the basis previous experience with similar 
mechanical respirators. three-phase cycle, lasting about three seconds, consist- 
ing initial accelerated rise peak inspiratory pressure lasting approxi- 
mately one-third the cycle, followed short period subatmospheric 
pressure and the remainder atmospheric pressure was found approach the 
ideal clinical condition most closely (15, 78, 79). 

These characteristics the ventilation cycle were applied mainly the three 
commonly employed anaesthetic circuits: the non-rebreathing system employing 
series non-return valves, including the Fink-type valve; the Magill 
Mapleson type semi-closed system; and the closed circle system. Nitrous 
oxide was the primary anaesthetic maintenance agent, with supplements 
trichlorethylene, meperidine (intravenously) occasionally trace ether, 
when the first two systems were used. Cyclopropane was the primary mainten- 
ance agent, usually with trace ether, when the closed circle system was 
employed. every case, non-distensible tubing connected the anaesthetic 
machine the patient and the ventilator order ensure the delivery 
the volume set. This volume was checked with ventilation meter, and was 
found agree within the permissible volume error the meter. 

The first criterion for deciding whether such control pulmonary ventilation 
was satisfactory depended upon data derived from arterial blood samples, drawn 
anaerobically from representative number patients after premedication, 
during the course the anaesthetic and the immediate postanaesthetic period. 
These were compared with data derived from several normal healthy adults, 
and from several patients whose respiration was controlled manual compres- 
sion the rebreathing bag. The blood data measured directly included pH, 
haematocrit, total carbon dioxide content, oxygen capacity, oxygen content and 
oxygen saturation. From these were derived the haemoglobin content, plasma 
CO, content, plasma bicarbonate content, carbon dioxide tension and oxygen 
tension. 

The second criterion depended upon the clinical observations during each 
individual anaesthetic the general condition the patient during and after 
the operation, and the facility maintaining cardiovascular homeostasis. 
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Whenever the non-rebreathing system was employed, anaesthesia was easy 
maintain levels hypnosis, analgesia and muscle relaxation which were 
satisfactory the surgeon and the anaesthetist. The general condition the 
good risk patients was not affected adversely; when the patients were seriously 
ill arrival for operation, their condition did not deteriorate and most 
instances improved. Pulmonary ventilation, according the blood data, was 
adequate every case but one, which error the mechanics the 
non-rebreathing valve was overlooked. Although slight respiratory alkalosis 
developed the majority the patients managed with this system, there was 
evidence compensatory metabolic alteration the fixed acids, the 
respiratory alkalosis disappeared promptly, immediately after anaesthesia, and 
the return spontaneous respiration was never delayed because the method 
ventilation. These conditions prevailed every type operation that was 
studied with the non-rebreathing system. 

When the semi-closed system was employed, with nitrous oxide, meperidine 
and trichlorethylene, pulmonary ventilation was adequate those patients 
whose chest mobility was not impaired hampered abnormal postures. 
the prone jackknife position and the head low position, there was slight but 
definite trend toward respiratory acidosis which continued into the postanaes- 
thetic period. This alteration was not accompanied change fixed acids. 
Moderate but persistent hypotension and small pulse pressure were usually 
seen with the prone jackknife position. The hypotension extended the post- 
operative period only when this system was used. 

The closed circle system employed with cyclopropane and trace ether, 
provided satisfactory operating conditions, and pulmonary ventilation each 
case maintained acid base homeostasis. Only with moderately deep ether anaes- 
thesia could mixed respiratory and metabolic acidosis overlooked this 
system (80). 

was evident from these data that respiratory disturbances acid base 
balance and disturbances cardiovascular homeostasis need not occur during 
clinical anaesthesia, adequate pulmonary ventilation provided. appears 
evident also that metabolic acidosis does not always accompany respiratory 
acidosis, and does not appear when trace amounts diethyl ether are used with 
nitrous oxide cyclopropane. With non-rebreathing system, all non-return 
valves and the expiratory valve must function perfectly; semi-closed system 
suitable only high gas flows can provided and abnormal postures are not 
required; and the closed circle system highly efficient the carbon dioxide 
absorbent packed properly the canister and the valves function with very 
low resistance. The dictum Leigh that “Careful observation both the 
respiration and the signs its inefficiency the most important function 
the anaesthetist” (81) bears re-emphasis, but one must now add the state- 
ment: major operative procedures, pulmonary ventilation should controlled 
according predetermined volume and pressure amplitude according the 
individual patient, the anaesthetic circuit employed, and the posture 


adopted. 
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RESUME 


Sur au-déla 300 cas, nous avons contrélé, mécaniquement automatique- 
ment, ventilation pulmonaire cours majeures afin 
d’un tel dont volume, pression étaient 
décidés préalable. choisi volume d’aprés monogramme Radford 
d’aprés poids “normal” malade tel que mentionné dans une table 
tailles poids selon corrigé selon les positions anormales 
présence pulmonaire. Nous avons conservé, autant que possible, 
volume une pression uniformes que nous avons déterminés d’aprés notre 
expérience acquise avec semblables respirateurs mécanique. cycle trois 
phases, d’une durée approximative trois secondes, consistant une élévation 
rapide initiale vers une pression inspiratoire maximale d’une durée égale environ 
tiers cycle, suivi courte période pression inférieure pres- 
sion atmosphérique, reste cycle une pression égale pression 
atmosphérique nous paru réaliser trés peu ventilation clinique idéale 
(15, 78, 79). 

Nous avons étudié ces caractéristiques cycle ventilation employant 
les trois différents circuits d’usage courant anesthésie: évitant réinspira- 
tion moyen série valves, dont valve type Fink, 
semi-fermé Magill Mapleson systéme circuit fermé. Nous 
avons employé comme agents avec les deux premiers systémes circuit: 
protoxyde d’azote comme agent principal, avec des traces 
meperidine et, des traces d’éther. Lorsque nous avons 
employé circuit fermé, nous avons utilisé cyclopropane comme agent princi- 
pal et, habituellement, peu Dans tous les cas, fagon assurer que 
volume déterminé était porté malade, nous avons employé des tubes 
parois non extensibles entre malade, machine ventilateur. vérifié 
volume par ventilométre trouvé marge d’erreur admissible 
dans pareilles circonstances. 

Comme premier critére pour établir satisfaisante ventilation 
pulmonaire contrélée, nous avons comparé les résultats obtenus des analyses 
Nous avons comparé ces résultats avec ceux obtenus chez des adultes santé 
chez plusieurs malades dont respiration était par compression 
contenu total gaz carbonique, capacité contenu oxygéne 
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carbonique plasmatique, bicarbonate plasmatique, tension gaz carbo- 
nique 

Comme deuxiéme critére, nous avons accepté les observations cliniques faites 
durant chacun des malades portant sur général chacun 
cardiovasculaire. 

chaque fois que nous avons employé systéme sans réinspiration, nous 
avons réussi maintenir facilement les niveaux d’anesthésie désirés par chirur- 
laire. L’état général des malades bonne santé n’a pas été touché outre mesure; 
pas aggravé et, dans bien des cas, D’aprés les résultats des 
analyses sang, ventilation pulmonaire est demeurée satisfaisante 
tion d’un cas une erreur glissée dans mécanique des valves. 
fait que nous ayons observé une légére alcalose respiratoire chez plupart 
des malades traités cette nous n’avons pas noté réactions métabo- 
liques compensatrices dans les acides fixes, respiratoire est disparue 
jamais été tardif cause systéme ventilation. Cet état chose 
été observé cours toutes les opérations non-réinspiration 
été étudié. 

Quand nous avons employé systéme semi-fermé, avec protoxyde, 
meperidine trichlorethyléne, chez les malades ventilation pulmonaire 
nétait pas modifiée inhibée par les positions anormales qui agissent sur 
ventilation pulmonaire est demeurée adéquate. 
position ventrale avec flexion position Trendelenbourg, est apparu 
une légére mais constante tendance respiratoire qui persisté 
cours période post-anesthésique. Toutefois, cela n’a pas modifié les acides 
fixes. position ventrale avec flexion, noté une hypotension légére mais 
persistante ainsi différentielle pincée. persisté 
période postopératoire seulement lorsque systéme été 

Avec circuit fermé, cyclopropane d’un peu dans tous 
les cas, nous avons obtenu une anesthésie satisfaisante cours des opérations 
maintien acide-base. C’est seulement avec une anesthésie 
profonde que nous avons constaté une acidose respiratoire 
métabolique avec (80). 

devient évident, ces résultats, devrait pas observer, durant 
tions cardio-vasculaire, maintient une ventilation pulmonaire 
adéquate, appert également que métabolique n’accompagne pas 
toujours respiratoire qu’elle n’apparait pas lorsqu’on emploie des 
traces diéthylique avec protoxyde cyclopropane. Quand 
emploie non-réinspiration, toutes les valves empéchant retour 
demployer semi-fermé seulement peut donner grand 
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gaz chirurgie n’exige pas position anormale. Quant circuit 
fermé, est efficace condition que gaz carbonique 
soit bien tassé dans contenant que les valves n’offrent résistance 
minime. dicton Leigh: “une observation attentive respiration des 
signes son efficacité demeure fonction plus importante 
(81) mérite qu’on insiste; mais, maintenant, faut lui ajouter: “au cours des 
opérations majeures, ventilation pulmonaire devrait étre volume, 
une pression une amplitude déterminés d’avance pour chacun des malades, 
selon variété circuit anesthésique employé position exigée.” 
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THERAPEUTIC THYMECTOMY: THE INTENSIVE POSTOPERATIVE 
CARE THE SEVERE MYASTHENIC PATIENT! 


therapeutic thymectomy means treating myasthenia gravis 
has been rekindled the last few years. Much the credit for preserving 
surgical interest this procedure must Keynes (1), who has advocated 
the value thymectomy consistently over many years. 

The patient remission, with mild symptoms, and small dose anti- 
cholinesterase drugs, will present postoperative problems little out the 
ordinary. Although this type case considered most suitable for surgery, 
also the clinical type which will referred for operation least often. The 
patient liable give trouble the one who deteriorating, who requires 
increasing doses drugs, and particular whose respiratory muscles are 
affected. This paper will limit discussion patients the latter group, especi- 
ally those whom necessary institute artificial ventilation, and whom 
problems drug dosage arise. The over-all management anaesthesia the 
myasthenic patient has been considered detail Chang al. (2) and also 
Matthews and Derrick (3). 

may consider care the immediate postoperative period under three 
headings: (a) maintenance adequate alveolar ventilation; (b) supportive 
therapy with anticholinesterase drugs; (c) other adjuvant therapeutic measures. 


VENTILATION 


Reviewing the mortality his early series, Keynes wrote 1949, “The cause 
death almost all instances was due pulmonary complications” (4). The 
keynote postoperative care today remains the avoidance respiratory com- 
plications. Should they occur, therapy must instituted once with energy 
and initiative. 


Adequacy Ventilation 

The adequacy spontaneous respiration should assessed the anaes- 
thesiologist immediately after operation. believed that respiration not 
adequate, consideration should given the immediate institution intensive 
postoperative care. Even when the tidal volume appears adequate the imme- 
diate termination surgery, constant observation necessary, because ventila- 
tion may deteriorate rapidly owing pneumothorax, the accumulation large 
quantities secretions which the patient too weak cough up, the 
development atelectasis and pneumonia. The respiratory tract particularly 
prone deluged with secretions when anticholinesterase therapy started. 


1From the Division Anesthesia, Duke Medical Center, Durham, North Carolina. 
2Department Anaesthesia, University Hospital, Saskatoon, Sask. 
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Tracheobronchial Toilet 

The importance effective bronchial cleansing cannot The 
absence audible evidence mucus does not eliminate the possibility 
bronchial obstruction. Too casual, too infrequent too cautious use the 
suction catheter can detrimental. gradually rising pulse rate has been 
found help determining when aspiration advisable. the circum- 
stances under consideration have noticed tendency for secretions diminish 
during sleep. might expected, the left lung will usually present more 
problem than the right. Where the patient can tolerate the manceuvre, 
helpful turn him intermittently the right side allow drainage suction- 
inaccessible left bronchial tree. The use detergents such “Alevaire” and 
more recently “Tergemist” has also been found assistance loosen 
secretions. 


Tracheotomy 


When ventilation becomes inadequate when stubborn secretions are creating 
respiratory obstruction, tracheotomy should considered once, rather than 
late, last-ditch resuscitative measure. Although tracheostomy may affect 
patient morale negative fashion and although not ideal locate 
potentially infected focus near sternum-splitting incision, yet this procedure 
may mandatory save patient’s life. tracheotomy indicated when 
adequate tracheobronchial toilet can only performed this means and when 
the reduction dead space will allow more adequate respiratory exchange 
the patient with weakened intercostal muscles. 


Mechanical Augmentation Respiration 


the weakened respiratory muscles are unable provide adequate alveolar 
ventilation, that is, adequate tidal and minute volumes, assistance respiration 
may provided mechanical respirator. The successful use tank 
respirator such cases has been described (2, 7). However, this type ventila- 
tor has limitations. Nursing difficulties are increased because the essential 
structure the unit. Furthermore, the patient has the most unpleasant sensation 
being three-quarters encoffined. 

The authors have seen such patients handled with the Drinker-Collins respira- 
tor and also the Jefferson ventilator. The latter prototype has appeared 
offer advantages the circumstances under consideration (5, 6). For example, 
when the myasthenic patient retains the ability write, despite deficient 
ventilation, the Jefferson ventilator allows continual communication with the 
physicians and 

Both these methods force the patient adjust his respiratory rhythm that 
the machine. Ability without difficulty variable. Pask has described 
the use respiratory assistor which patient-triggered and activated without 
initial respiratory effort. The myasthenic patient described Pask and his 
associates (6) was carried almost continuously such machine for total 
six weeks, with successful outcome. 

The patient may allowed breathe room air, oxygen-enriched air, 
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helium-oxygen mixture. The latter particularly useful the presence 
respiratory obstruction. any other similar circumstances, the use 100 per 
cent oxygen should avoided lest the syndrome known “oxygen-poisoning” 
occur (8). 


ANTICHOLINESTERASE 


Since 1934, when Walker first used physostigmine treating myasthenia 
gravis, number products have been recommended and enjoyed some degree 
therapeutic popularity. One group acts “irreversible” poisoning the 
cholinesterase system, e.g., DFP. They are little used clinically. Most the 
remainder have dual action, consisting acetylcholine-like effect the 
myoneural junction, together with “temporary” anticholinesterase activity. The 
relative importance these complementary effects varies: physostigmine 
has action, while edrophonium (“Tensilon”) has rela- 
tively weak anticholinesterase effect. Neostigmine exerts its action both ways. 
Although neostigmine only will referred the ensuing discussion, similar 
considerations apply other anticholinesterase drugs. 

over twenty years use specific myasthenia gravis therapy, the 
ability neostigmine increase the muscle power the patient has been 
noted addition this beneficent nicotinic activity, also poten- 
tiates and imitates the muscarine-like effects acetylcholine. the associated 
sinister effects following neostigmine administration, primary concern here 
with the copious increase salivary and bronchial secretions, Although these 
effects are usually inhibited atropinization, the belladonna drugs, while 
inhibiting secretions, the same time make those secretions thick, viscid and 
stubbornly tenacious. believed better, perhaps, sacrifice the advantages 
atropinization and allow more efficient drainage and aspiration secretions. 
The skeletal muscle effects neostigmine are not completely understood. 
some cases this disease, has been noted that irreversible changes take place 
some muscle groups, particularly those respiration (1, 6). That this group 
should invidiously selected perhaps not surprising since they alone the 
skeletal muscles have been continuous use since birth. 

has further been observed that dose neostigmine, which successfully 
improves skeletal muscle power generally, sometimes induces, paradoxically, 
further weakness the respiratory muscles, 

Although increasing the dose neostigmine implements the power myas- 
thenic muscles, does only point, beyond which further weakness 
occurs. Clinical improvement plotted against dose thus shows linear increase 
over short initial part the curve, but subsequently drops below the 
baseline. 

The pathogenesis this development understood easily the anaesthesio- 
logist being analogous the action succinylcholine. Acetylcholine builds 
certain optimum point, which can cause action potential the 
end plate, despite the presence the postulated curare-like metabolite. Further 
increase acetylcholine causes prolonged failure repolarization, with resultant 
paralysis. 
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The improvement-deterioration point the myasthenic patient not always 
easy determine clinically, especially the immediate postoperative period 
when neostigmine requirements vary unpredictably. Assessing the dosage 
anticholinesterase drugs this situation somewhat similar the difficulties 
inherent trying control the diabetic patient with insulin, without the 
benefit blood sugar determinations. The most useful method making 
differentiation the edrophonium (“Tensilon”) test. Usually the response the 
intravenous injection mg. edrophonium interpreted easily. Transitory 
improvement indicates that neostigmine dosage still below the critical level, 
whereas further deterioration indicates excessive administration neostigmine. 
However, the test not infallible all cases, since patients vary their response 
individual members the anticholinesterase group drugs, including edro- 
phonium. The reverse response certain muscle groups has already been 
mentioned. 

The concomitant use atropine may mask overdosage neostigmine 
camouflaging the muscarinic elements the “cholinergic crisis” (9)—pin-point 
pupils, increased peristalsis, nausea, movement the bowels, urgency mictura- 
tion and hypersecretion. The facial fasciculations usually seen such crisis are 
not dependable sign inasmuch the severe myasthenic usually fails 
demonstrate fasciculation, even arterial injection neostigmine. 
connection the use neostigmine drip during surgery, sometimes 
advocated, appears doubtful benefit. can add nothing the facility 
surgery, but capable introducing number complications into post- 
operative management. may actually cause deterioration muscle power. 


DEVELOPMENT DruG-REFRACTORY STATE 


Relative refractoriness may develop one member the anticholinesterase 
group drugs, necessitating change another specific drug. Such refractori- 
ness very likely develop the immediate postoperative period when drug 
requirements may increased (3) and further deterioration status precipi- 
tated pulmonary infection. some instances the “refractory” state has proved 
hindsight have been fact due overdosage. Familiar the improve- 
ment-deterioration concept may the anaesthesiologist, one can understand 
easily how the situation may confused the immediate postoperative period 
and the neostigmine syringe wielded with overgenerous hand. 

Where the status the patient has become uncertain, advisable obtain 
breathing space for both attendants and patient stopping neostigmine and 
instituting artificial respiration (10). The régime should altered for period 
sufficient ensure the elimination neostigmine already administered (6). 
Ordinarily parenteral neostigmine becomes ineffective about six hours, 
period twenty-four hours should more than adequate obtain drug-free 
baseline. Griffin al., however, have suggested that where oral neostigmine has 
been used may necessary omit the drug for week (6). Beginning 
twenty-four hours after cessation specific treatment, the “Tensilon” test will 
indicate whether neostigmine therapy will again value. The measurement 
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tidal volume and inspiratory capacity before and after edrophonium help 
assessing the improvement which likely result from reinstitution 
neostigmine therapy. 

Churchill-Davidson and Richardson (10) have recently successfully used 
d-tubocurarine further means giving the end-plate “rest” and restoring 
sensitivity neostigmine. They postulate that variations end-plate response 
neostigmine are due variations the ratio acetylcholine and choline mole- 
cules. The former causes depolarization and the latter competitive type 
block. Curare acts increasing the threshold excitation the end plate, thus 
giving “rest.” 

Once neostigmine therapy has been reinstituted, should possible use 
the ventilator intermittently and gradually wean the patient from altogether. 
Although should possible predict whether the patient will well, off 
the respirator certain difficulties may develop. Keynes (1) has described the 
“pseudo-recovery” the postoperative patient, desperately anxious not hurt 
the feelings the surgeon failing manifest immediate improvement. 
the patients with poliomyelitis described Holland and Coles (11), denial 
illness may present psychological defence mechanism. Pask has 
described ingenious method distinguish dyspnoea due hypoventilation 
and that due psychic dependence the ventilator. was found possible 
determine the patient’s respiratory status objectively introducing sleep 
concentration nitrous oxide into the input the ventilator, thus eliminating 
the functional component (6). 


SEDATION AND RELIEF 


basic principle, best avoid the use respiratory depressant drugs 
myasthenia. However, the patient being adequately ventilated mechani- 
cally, the force the argument against the use narcotics much weakened. 
Griffin al. (6) have used “liberal” quantities narcotics and barbiturates 
the immediate postoperative period without ill effect. exhausted patient has 
been carried successfully for period eight hours very light nitrous oxide 
anaesthesia. have found this technique provided badly needed, sustained, 
restful sleep. momentarily disconnecting the patient from the ventilator and 
source gases, adequate bronchial toilet could carried out without the 
patient becoming fully conscious. 


OTHER THERAPEUTIC MEASURES 


Adjuvant Drug Therapy 


During the period inadequate ventilation various respiratory stimulants 
have been utilized. Pask (6) was unimpressed with the effects light ether 
anaesthesia, lobeline and amphetamine. our limited experience ephedrine, 
traditionally adjuvant specific therapy myasthenia, has been 
specific value. The indications for the therapeutic doses specific antibiotics 
are evident. 
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General Nursing Care 


both this and other centres (2) has been found advisable retain these 
patients the recovery room long intensive care needed. this location 
are found both adequate facilities and personnel treat respiratory 
complications they arise. The relative immobility the patient demands 
attentive bed care (6). 


Nutrition and Fluid Balance 


Dysphagia often present, but patients can fed successfully through 
stomach tube. Fluid requirements must meet ordinary daily needs, plus addi- 
tion make for increased salivation and bronchorrhea. Broth fed through 
stomach tube should contain enough potassium avoid negative potassium 
balance. The development the latter would tend aggravate muscle 


The Importance Team Work 


This point has been stressed the past Griffin al. (6) and also 
Matthews and Derrick (3). The intensive postoperative care the myasthenic 
following thymectomy problem requiring the combined skills the internist, 
the surgeon, the anaesthesiologist and the nursing staff. 


Support Patient Morale 


These individuals are often depressed prior surgery. They have been made 
aware relatively poor prognosis and have often had the frustrating experi- 
ence being accepted neurotics their doctors and families for long 
period prior diagnosis, They may appear take the surgical procedure well 
and remain surprisingly cheerful despite tracheotomy. Once the excitement 
has passed off and, from the attendant’s point view, order beginning 
appear from chaos, acute depressive reaction may occur. this point 
assumed omnipotence the doctor will tend favour recovery. “The single 
most important factor that the environment must offer 


ILLUSTRATIVE CASE 


Thymectomy was performed 24-year-old myasthenic female whose symptoms 
had started three years prior operation. Initially symptoms had been mainly ocular, 
but subsequently dysphagia and dysphonia developed. Prior surgery she was taking 
Mestinon, 120 mg., and Mytelase, mg., every three hours. spite this therapy 
considerable weakness the respiratory muscles was present. Preoperatively the vital 
capacity was 1.9 litres (61.4 per cent predicted normal) and the maximum breath- 
ing capacity was 36.4 litres (42.6 per cent predicted normal), surgery, which 
was uneventful, small thymus showing diffuse hyperplasia was removed. 

The postoperative course was stormy due generalized weakness and resultant 
inability clear basal pneumonitis developed and the patient appeared 
become refractory neostigmine, which was given slow intravenous drip after 
operation. Neostigmine therapy was discontinued and Mestinon and Mytelase 
gastric tube were substituted. However, two days postoperatively, she became dyspnoeic 
and the pulse rate rose. was believed that she was exhibiting true “myasthenic” 
crisis with drug refractoriness, rather than “cholinergic” crisis. tracheotomy was 
performed and cut-off cuffed endotracheal tube inserted into the trachea. The patient 
was respirated with Jefferson ventilator using fifty-fifty mixture helium and 
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oxygen. All specific anticholinesterase therapy was discontinued. Ventilation was per- 
formed artificially for three days, first continuously and later intermittently. The 
respiratory musculature the patient was weak that there was little opposition 
the pattern respiration imposed the ventilator. During the second night light 
nitrous oxide anaesthesia was employed give the patient much needed rest. After 
hours and encouraging “Tensilon” test, Mestinon therapy was resumed, silver 
cannula inserted place the short endotracheal tube and the patient returned from 
the recovery room the ward. 

She was discharged fifteen days after surgery Mestinon, mg., every three 
hours, i.e., half the preoperative dose. was believed that some immediate evidence 
improvement could assumed this patient. 


SUMMARY 


The care the post-thymectomy myasthenic patient who develops respiratory 
complications and whom problems drug dosage arise considered. 
believed that intensive postoperative care necessary under these circumstances, 
including tracheostomy, institution artificial ventilation and the temporary 
cessation anticholinesterase therapy. Problems management are discussed 
and case presented. 

RESUME 


Nous avons étudié les soins postopératoires malade myasthénique thymec- 
tomisé chez qui apparaissent des complications respiratoires chez qui surgis- 
sent les problémes dosage médicaments. Nous avons conviction que, 
dans ces circonstances, faut prodiguer des soins postopératoires intensifs dont 
trachéotomie, ventilation artificielle cessation temporaire théra- 
peutique anticholinestérasique. Nous avons présenté cas exposé les 
problémes que cela pose. 
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THE USE THE CUIRASS RESPIRATOR DURING LARYNGOSCOPY 
AND BRONCHOSCOPY UNDER GENERAL 


AND BRONCHOSCOPY are unique that the operator, virtue 
the procedure itself, interferes with the patient’s airway. All anaesthetic methods 
and techniques are designed eliminate the anaesthetist and apparatus from 
the operative field, while the same time interfering with the patient’s airway 
and ventilation little possible. 

Local anaesthesia would seem logical method, and probably more 
widely used than any other (1, 2). But not without danger: overdose and 
too rapid administration cause many fatalities. Also, with local anaesthesia 
patients experience certain amount discomfort, and the operator does not 
benefit from the relaxation obtained along with general anaesthesia. 

With general anaesthesia most methods have sacrifice ventilation for relaxa- 
tion. Some procedures use partial paralytic technique (2, 3). Others use 
relaxants and insufflate ventilate through the side-arm the bronchoscope 
(4, 

The present paper describes the experiences the anaesthetic staff the 
Vancouver General Hospital with method that theoretically provides maximum 
relaxation with maximum ventilation. 


Toker (8) 1955 was the first describe the technique combining 
general anaesthetic thiopentone sodium and succinylcholine with the use 
KIFA Cuirass respirator for bronchoscopy. similar technique with Monaghan 
respirator was used Green and Coleman (9), and Bayuk (10) 1957 com- 
mented the problems met with the use the technique and the Emmerson 
respirator. 

our series cases, the Technicon-Huxley chest-abdomen cuirass respirator 
was used, not because was believed superior other similar models, but 
because was the model available (Fig. 1). this type, negative pressure 
applied the external portion the body enclosed therein. The cuirass 
supplied four sizes. sealed the body from the upper anterior thorax 
the clavicle, curves down beneath the arms, and continues the lateral rib area 
straight line past the crest the ilium and completes the seal across the 
pubic area. The area enclosed the entire anterior breathing surface the 
body, including both the chest and the abdomen. constructed opaque 
plastic, flexible but practically unbreakable. soft sponge-rubber gasket 
attached the outer edge the shell fill the crevices which might allow 
leakage. 

the Western Regional Meeting the Canadian Anaesthetists’ Society, Calgary, 
Alta., March 1958. 


2Department Anaesthesiology, Vancouver General Hospital and University British 
Columbia. 
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SLEATH GRAVES: THE CUIRASS RESPIRATOR 


Ficure The cuirass respirator applied the patient the operating table. 


the lower end the cuirass each side there adjustable supporting 
leg attached plastic ball which rests the table. These legs are designed 
accommodate the height the abdominal area and also eliminate pressure 
the cuirass the body with the application negative positive pressure. 

applying the cuirass one places the lower end between the crests the 
ilium and the pubic crest, allowing the upper end rest upon, directly below, 
the clavicle. 

With the larger sized cuirass, was found that the two legs often slid off the 
edge the operating table during the phase negative pressure, and also that 
the mattress the table allowed considerable vertical movement the legs 
when the cuirass was operating. was found convenient insert under the 
patient’s buttocks piece half-inch plywood, measuring six twenty-four 
inches, with three-quarter inch holes intervals along its length, accommo- 
date the plastic balls the ends the legs and thus eliminate the movement. 

Pressures may set anywhere between and cm. water, both negative 
and positive, and the respiratory rate may varied from per minute. 

Preoperative medication consists meperidine morphine and hyoscine 
atropine dosage appropriate the patient’s age and condition. 

When the patient arrives the operating room, his blood pressure checked 
and intravenous infusion per cent dextrose water started, usually 
the patient’s left arm. The cuirass suitable size may placed the patient 
this point, and the straps applied. The supporting legs are adjusted, the ply- 
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wood board placed beneath the patient’s buttocks, and the plastic balls are 
located two convenient holes. The power unit plugged and checked, and 
the hose connected the cuirass. 

The anaesthetic commenced with per cent thiopentone into the intra- 
venous drip. From 200 500 mg. will used produce unconsciousness. 
succinylcholine with 200 mg. per 250 cc. 500 mg. per 500 cc. bottle, 
begun. The patient assisted with oxygen mask from the gas machine until 
respirations cease. The respirator then turned and adjusted suitable 
pressure and rate. The larynx may may not sprayed under direct vision 
with per cent Pontocaine® per cent Xylocaine® this stage. The airway 
maintained support the chin, insertion rubber airway until 
the operator ready begin. The adequacy the exchange checked 
placing the mask the gas machine the patient’s face and noting the amount 
movement the rebreathing bag. imperative that the exchange 
adequate before the operator begins, and not, the fit the cuirass, the 
amount negative pressure applied, the ventilating rate must adjusted 
until estimated 400-500 cc. exchange provided. The succinylcholine drip 
regulated maintain relaxation and apnoea, and intermittent doses thiopen- 
tone are given necessary. may difficult determine when use 
additional thiopentone other than giving from experience according the age 
and build the patient and the time involved the operative procedure. 
additional guide for more marked increase blood advisable 
give oxygen 500 cc. litre per minute flow naso-pharyngeal catheter 
during laryngoscopy, through the side-arm the bronchoscope during 
bronchoscopy. 

For these procedures extra pair hands greatly facilitates matters. 
resident watch the airway and preserve adequate ventilation the patient 
allows time for careful adjustment the respirator. 

During the endoscopy the co-operation the operator necessary. 
believe the procedure should not unduly prolonged, especially being 
done semi- total darkness. There perhaps tendency the part the 
operator make unnecessary explorations and demonstrations, encouraged 
the ideal working conditions and seemingly simple anaesthetic technique. 

When the procedure completed, the succinylcholine drip discontinued, 
and the respirator stopped. The mask from the gas machine applied the 
patient’s face and oxygenation maintained until spontaneous respiration 


adequate. 


RESULTS 


From the middle 1955 date, this technique has been used two hundred 
cases the Vancouver General Hospital. the present time used routinely 
for all individuals that can fitted with cuirass, that is, for patients down 
about ten twelve years age. From Table can seen that most are 
adults from thirty seventy years age. the older age groups laryngoscopy 
for suspected carcinoma the common procedure, with without biopsy. 

(Burroughs 


SLEATH GRAVES: THE CUIRASS RESPIRATOR 


Almost three times many laryngoscopies bronchoscopies appear this 
series, for many bronchoscopies are still done under local anaesthesia (Table II). 

About per cent the procedures are relatively short duration, lasting 
under one-half hour. Only two cases the series extended over one hour 
(Table 


TABLE 


NuMBER CASES ACCORDING AGE 


Age (years Number 
0-16 
70-80 

TABLE 
NUMBER CASES ACCORDING PROCEDURES 

Number 
Laryngoscopy 
Laryngoscopy and Biopsy 
Laryngoscopy and Polypectomy 
Bronchoscopy 

TABLE III 
NUMBER CASES ACCORDING ANAESTHETIC TIMES 

0-30 146 
60+ 


Intubation was resorted for six the patients this series, three, intu- 
bation was performed for tracheotomy the end the laryngoscopy. one, 
intubation was carried out for biopsy large pharyngeal mass following the 
laryngoscopy. two patients ventilation was ineffective because large carci- 
nomatous masses, and intubation was performed secure better airway. One 
the latter required tracheotomy forty-eight hours postoperatively. 


CoMMENTS 


any technique there are advantages and disadvantages, and this one 
exception. 


Advantages 

Thiopentone and succinylcholine with cuirass respirator provide safe, 
general anaesthetic technique. The combination non-explosive, eliminating 
hazards from the breakage instrument bulbs from short circuits. Complete 
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paralysis provided, eliminating the muscular resistance the jaw 
and Paralysis and abduction the vocal cords facilitates instrumentation 
and the performance biopsies and removal tumors. Adequate oxygenation 
and removal carbon dioxide ensured. Collier and Affeldt (11) have shown 
patients totally paralysed from chronic poliomyelitis that —28 cm. water 
the chest-abdomen cuirass would provide sufficient reserve calculated one 
standard deviation above the theoretical tidal volume. Kelleher al. (12) found 
that the Monaghan and KIFA cuirass respirators provided 300 500 tidal 
volume paralysed poliomyelitis patients cm. water negative pressure 
was used. has been shown arterial plasma carbon dioxide determinations 
that tidal volumes 250 400 cc. with minute volume litres provided 
adequate alveolar ventilation (13). have felt that could produce adequate 
ventilation using pressure varying from cm. water. However, this was 
only clinical impression, measures tidal volume blood oxygen and 
carbon dioxide levels were taken. 

Recovery from the procedure rapid, providing early return protective 
reflexes. time after the endoscopy commenced, need the anaesthetist 
enter the operative field. The equipment does not encroach into the region 
the head and neck, and the cuirass the chest should not interfere with the 
manipulation any way. 


Disadvantages 


The disadvantages are relative, and are common most mechanical devices. 

First, often difficult get good fit with the cuirass. Any leak around 
the shell interferes with the ventilatory efficiency. very obese patients, fat may 
drawn into the cuirass, filling almost entirely, and thus leaving room 
for the motion abdominal contents, diaphragm and chest cage. 

Adequate ventilation emphysematous patients often difficult obtain. 
The positive phase the cycle available with the machine does not seem 
improve the situation clinically. 

The use the respirator involves the extra labour setting up, and the 
fitting the cuirass. might alarm some patients have the shell placed 
them before they were asleep. Additionally, course, there the initial expense 
the respirator. 

our series cases most constant finding was elevation blood pres- 
sure, and occasionally the pulse, during the procedure. Any four factors 
may involved this pressure rise. 

(a) the exchange inadequate for any reason, carbon dioxide build-up 
would occur. 

(b) Succinylcholine itself may produce pressure rise, probably result 
sympathetic ganglionic stimulation. 

(c) Instrumentation the larynx under light anaesthesia may produce 
marked vasopressor response. King al. (14) found average elevation 
mm. mercury systolic and mm. mercury diastolic rise forty-six patients 
during intubation with thiopentone and curariform drugs. These pressor re- 
sponses occurred also patients who were conscious and intubated awake (15), 


SLEATH GRAVES: THE CUIRASS RESPIRATOR 


but were less prominent instrumentation was performed deeper planes 
anaesthesia. 

(d) topical anaesthesia used, rise pressure and pulse rate may occur, 
presumably owing the action the systemically absorbed anaesthetic agent 
upon the cardiovascular system (15). This vasopressor response was not found 
subsequently detrimental any patient, but did cause some concern 
the time the procedure. 

Bradycardia and pulse irregularities did not appear unless the patient had 
become obviously hypoxic from interference with the airway from ineffective 
use the respirator. 

Severe muscular pain, especially the pectorals and jaw was complained 
postoperatively few patients. believed that this due giving the 
succinylcholine too rapidly. 


SUMMARY 


method performing laryngoscopies and bronchoscopies with thiopentone, 
succinylcholine and cuirass respirator described. Our experiences with two 
hundred cases are summarized. Some advantages and disadvantages the 
technique are outlined. 


Avec presque toutes les méthodes d’anesthésie générale employées pour les 
laryngoscopies les bronchoscopies, faut sacrifier ventilation faveur 
relachement musculaire. Dans ces circonstances, théoriquement, 
respirateur cuirasse pourrait procurer fois une ventilation maxima 
relachement musculaire maximum. Depuis derniére moitié 1955, 
cours 200 cas bronchoscopies laryngoscopies, les auteurs ont 
employé respirateur cuirasse, thorax-abdomen, 

ration, installé une solution dextrose dans une veine ajusté 
une cuirasse grandeur convenable ayant soin placer 
rieure cette cuirasse sur une planche bois laminé placée sous les fesses 
malade afin d’éviter mouvement vertical. commencé 
200 500 mg. pour maintenir état Puis, commencé 
malade avec amené par machine anesthésie et, cela, jusqu’a 
que respiration cesse. Alors mis respirateur fonctionnement 
ajusté rythme une pression convenables. moment, est facul- 
Les voies respiratoires sont maintenues libres supportant menton 
malade plagant tube pharyngé attendant que chirurgien soit 
procéder; peut des échanges respiratoires plagant 
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nombre des mouvements ballon. respirateur doit produire 
des échanges 400 500 ml. 

succinylcholine par des doses intermittentes thiopentone. 
Pour laryngoscopie, donne par des catheters nasaux pour 
bronchoscopie, donne par tube latéral bronchoscope. 

Les avantages procédé sont mélange non explosif et, tout 
donnant complet, maintient une ventilation adéquate, 
réveil est rapide les réflexes protecteurs réapparaissent précocement. 

Chez les emphysemateux, est souvent difficile procurer une ventilation 
adéquate. peut s’attendre rencontrer des difficultés, chez certains malades, 
pour ajuster cuirasse et, chez les personnes grasses, peut arriver que 
graisse soit aspirée dans cuirasse remplisse 
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THE EFFECT CHLORPROMAZINE PULMONARY AND 
SYSTEMIC ARTERIAL PRESSURE DOGS! 


CHLORPROMAZINE has been used extensively the preoperative, operative and 
postoperative management patients subject surgery since its introduction 
Laborit 1952 (1-4). Regarding the effects this drug the pulmonary 
circulation, James and Row (5) have reported small decrease pulmonary 
arterial pressure following injection mixture chlorpromazine, prometha- 
zine and meperidine through the catheter during cardiac catheterization. 
addition, Maxwell al. (6) have demonstrated dogs that chlorpromazine 
produced relatively greater reduction mean pulmonary arterial pressure 
than mean systemic arterial pressure. 

The results the present study illustrate from experimental work dogs that 
the differential effect the pulmonary and systemic circulations largely 
dependent upon the administered dose chlorpromazine. 


this study healthy mongrel dogs were used with selection age, 
size sex. The weights varied from 7.4 31.9 kilograms. All the dogs received 
sleeping doses pentobarbital. Chlorpromazine was injected into the pulmonary 
artery through cardiac catheter: dogs received dosage 0.5 mg./kg.; and 
dogs received 1.0 mg./kg. Continuous pressure tracings were recorded 
throughout the experiment and measurements were made for comparison during 
the steady state and and minutes after injection the drug. 


PROCEDURE 


premedication was given the dogs, Each dog was anaesthetized with 
per cent solution pentobarbital dosage mg./kg. given slowly over 
10-minute interval. This amount pentobarbital was sufficient keep 
the dogs asleep during the procedure and additional amount was required. 
The study was carried out over period lasting minutes. 

The dogs were intubated and breathed room air throughout the experiment. 
This method was employed Maxwell al. (6) who showed that there was 
appreciable change the arterial oxygen saturation COz content under 
these conditions. 


1From the McEachern Laboratory, University Alberta. 

Anaesthesia, University Alberta Hospital. 

3Muttart Associate Professor Medical Research, John and Mary Markle Scholar 
Medical Science. 

4Department Anaesthesia, University Alberta Hospital. 
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number cardiac catheter was passed through external jugular vein 
into the pulmonary artery. The femoral artery was cannulated. Small amounts 
physiologic saline with added heparin were used flush both the intracardiac 
catheter and the femoral cannula. Pressures were measured with Statham strain 
gauges and recorded multichannel direct recorder. All pressures were 
measured mm. above the estimated mid-point the right atrium. 

The cardiac catheter and femoral cannula were flushed prior drug injection 
and before each pressure recording. 


RESULTS 


Table data are shown which indicate the changes which took place 
systolic, diastolic, mean, and pulse pressures the pulmonary artery and femoral 
artery after injection chlorpromazine the indicated amounts 0.5 and 1.0 
mg./kg. body weight. each dog the pressures recorded after administration 
the drug were compared with those obtained the basal state. This was 
done because individual differences basal pressures. The data obtained 
have been subjected statistical analysis (7). Convential orders significance 
were adopted. 


TABLE 


PRESSURE CHANGES PULMONARY AND FEMORAL ARTERY AND MINUTES AFTER INJECTION 
CHLORPROMAZINE 


Pulmonary artery Femoral artery 


Dosage 1.5 mg./kg. 
Resting values 24.0 9.4 16.8 14.6 186.6 124.2 62.4 
Mean pressure change, 
mm. 


S.D. mean pressure change, 
mm. 
min. 4.26 1.52 1.35 4.73 19.2 13.0 10.3 
min. 6.6 1.8 4.9 14.8 9.2 16.2 10.0 
value 
min. 0.2 0.05 0.01 0.5 0.3 0.2 0.2 
min. 0.2 0.05 0.5 0.1 0.1 0.5 
Dosage 1.0 
Resting values 27.6 10.6 18.6 14.8 203.5 137.5 66.1 
Mean pressure change, 
mm. 
S.D. mean pressure change, 
mm. 
min. 7.0 5.6 20.4 14.0 10.5 23.8 
10 min. 5.2 2.6 2 6.7 23.7 9.9 9.5 19.0 
value 
min. 0.1 0.2 0.1 0.2 
min. 0.01 0.05 0.02 0.1 
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difference can seen between the response smaller and larger doses 
chlorpromazine. After introduction the smaller dose chlorpromazine 
significant reduction mean pulmonary arterial pressure was seen both and 
minutes. Although both systolic and diastolic pressures also decreased, the 
differences observed were not significant. Administration the larger dose 
chlorpromazine resulted fall pulmonary arterial pressure, but the only 
decrease significance was the systolic pulmonary pressure minutes. 

With regard femoral pressures there was significant reduction when the 
smaller dose was used. The larger dose, however, resulted highly significant 
fall both systolic and mean femoral pressures minutes after injection and 
also systolic, diastolic and mean pressures minutes, 

There was small increase pulse rate (4-10 per cent) and minutes 
after injection the drug both dose levels. 

The changes described are illustrated Figures and percentages the 
resting values. When the smaller dose the drug given the effect pulmo- 
nary pressure much greater than femoral pressure. This difference not 
seen when the larger dose the drug used. 


CONCLUSION 


Chlorpromazine administered dogs under the experimental conditions de- 
scribed, dosage 0.5 mg./kg., produced relatively greater reduction the 
pressures the pulmonary circulation than the systemic circulation, This 
differential reduction was not apparent when dosage mg./kg. was used. 
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PULMONARY ARTERY FEMORAL ARTERY 


PERCENT CHANGE LEVELS 


MINUTES AFTER INJECTION 
RESUME 


chlorpromazine, administrée des chiens dans les conditions expérimen- 


tales décrites, raison 0.5 milligramme par kilogramme, provoqué une 
diminution des pressions plus marquée dans circulation pulmonaire que dans 
circulation systémique. Lorsque nous avons employé dosage milli- 
gramme par kilogramme, diminution différentielle disparaissait. 


to 
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PULMONARY EMPHYSEMA AND ASSOCIATED PROBLEMS 
ANAESTHESIA: REVIEW 


word which has been derived from the Greek prefix “en” which 
means “in” and the noun “physema” which means blowing.” The number 
adjectives which have been used qualify emphysema almost beyond count 
and yet there are only two definitions this word the correct pathological 
sense. The first these denotes the presence air the interstices the 
connective tissue part. The second refers the dilatation the pulmonary 
air vesicles, usually through atrophy the septa between alveoli. with the 
latter these concepts that this discussion 

has been stated Carter (1) and his group that pulmonary emphysema 
the most common, the most disabling, and the most progressive all respira- 
tory diseases seen general hospitals. 

Emphysema has been termed the opposite atelectasis (2). pathological 
account the fully developed process will describe the lungs voluminous, 
pale, and dry with soft feathery feel, and showing pitting pressure. The 
pitting due loss elastic tissue and not oedema. Bullae and blebs may 
present the periphery especially the surface, but particularly where 
there least support, the regions the apex, the base, and along the anterior 
margins. The lung may expand lie front the heart, and obliterate the 
area superficial cardiac 

Under the clinical microscope section emphysematous lung parenchyma 
presents delicate structure like torn lace. The air vesicles are greatly reduced 
number, but increased size. The broken septa show loss elastic tissue 
and relative avascularity. Where vessels appear they have been narrowed 
not obliterated. The avascularity produces the pale, dry lung and also obstructs 
the pulmonary circulation. The alveolar changes have been produced the 
continuous increased intra-alveolar pressure chronic coughing. The chronic 
coughing usually manifestation incomplete bronchial obstruction and may 
follow any the common causes obstruction. non-obstructive form 
the disease does occur but much less severe and respiratory physiology 
usually much less altered. 

The repercussions chronic pulmonary emphysema are felt throughout the 
entire body and are usually grave consequence, but only the most advanced 
cases could expected show all the pathological features this disease. 
The bony thorax expanded, the ribs raised, and the sternum pushed forward 
that the chest loses its ovoid contour and becomes rounded with equal antero- 
posterior and lateral Often the costal cartilages become calcified and 
thus the chest becomes fixed this expanded attitude. The percussion note 
everywhere hyper-resonant, and superficial cardiac dullness Respira- 
tory movements are diminished and the patient experiences great difficulty with 
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expiration, which prolonged. Pulmonary systolic pressure increased 
obstruction the alveolar level where the alveolar and septal vessels are largely 
non-existent partly obliterated. The increased pulmonary pressure eventually 
results hypertrophy and dilatation the right ventricle. The venous conges- 
tion then becomes generalized throughout the body. Dyspnoea with cyanosis 
develops with compensatory polycythemia and the latter only aggravates the 
alterations cardio-pulmonary physiology. spontaneous pneumothorax can 
occur from rupture bulla into the pleural cavity (2). 

The surgical risk especially great the patient with chronic respiratory 
disease (3). The anaesthesiologist should well versed the fundamentals 
the patho-physiology these cases and this requires foundation normal 
pulmonary physiology. Increasing numbers respiratory cripples are coming 
surgery for both mandatory and elective surgical procedures. This obviously 
reflects progress not only surgical technique but also anaesthesiology and 
internal medicine, and partly due the discovery antibiotics and better 
understanding the water and salt balance. short, the success with these 
patients has been the result better integration preoperative, operative, 
and postoperative management the patient. 


CLASSIFICATION THE TYPES PULMONARY EMPHYSEMA 


the past confusion has arisen medical literature over the classification 
the types pulmonary emphysema. Segal and Dulfano (4) monograph 
pulmonary emphysema published 1953 classified the types (A) obstruc- 
tive: (1) chronic pulmonary emphysema, (2) acute bullous emphysema; (B) 
non-obstructive: (1) senile emphysema, (2) compensatory Senile 
emphysema, often called atrophic emphysema, sometimes postural emphy- 
sema, commonly associated with wasting diseases. There alveolar disten- 
sion, lung enlargement and bullae appear the surface. The microscope 
shows atrophy with broken septa between alveoli and the formation large 
The atrophy the result defective nutrition and according Boyd 
should not called emphysema (2). 

Compensatory emphysema exactly what the term implies. segment 
lung compensates for the loss adjacent lung segment for the loss 
entire lobe for the loss the entire opposite lung. This most commonly 
follows surgical resections, atelectasis, fibrosis compression. 

Acute bullous emphysema, again the name implies, rapid onset. has 
been called vesicular most commonly seen children 
terminal complication asphyxia from acute bronchial obstruction such 
diseases influenza, acute tracheo-bronchitis (and can follow measles pertussis 
and broncho-pneumonia, also occurs patients asphyxiated from noxious 
irritants, gases and drowning. has been termed the “effort lung” and with 
vigorous management for respiratory insufficiency (29) may reversible 
whole part. 

The chronic disabling obstructive form pulmonary emphysema, the one 
most often seen the middle-aged male and the one which concerns here, 
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called chronic pulmonary emphysema, also called “hypertrophic,” “essential,” 
“respiratory,” “functional,” emphysema, but these terms are 
superfluous. The disease most commonly the result chronic bronchitis but 
can occur complication almost any chronic pulmonary disorder, Segal and 
Dulfano (4) describe chronic pulmonary emphysema diffuse, progressive, 
obstructive and hypoxic. disabling crippling added, the picture com- 
plete. 

axiomatic that the anaesthetist primarily concerned with the chronic 
pulmonary type emphysema. However, the degree pulmonary dysfunc- 
tion altered respiratory physiology which his chief concern and thus 
may encounter all types various times (21). can fore-armed with 
accurate laboratory data concerning the “respiratory potential” the efficiency 
the respiratory membrane his patient, will much better equipped 
conduct safer anaesthetic suited the individual patient. becomes necessary 
this juncture review some aspects pulmonary function and pulmonary 
function tests. 


PULMONARY FUNCTION TESTS 


the last ten fifteen years large number physiological tests have been 
devised for the qualitative and quantitative estimation pulmonary function 
(19, 20). These have now assumed equal importance with the tests liver and 
renal function, but they indicate only how disease has altered function; 
diagnosis cannot made from their evidence alone. Less severe pathological 
conditions the lungs (tuberculous cavities, cysts, and carcinomatous nodules, 
etc.) are very common, and they not alter function, then all results from 
the tests will obviously normal. 

single test pulmonary function any real value when considered 
alone. The primary function the lung gas exchange which although single 
function involves number processes which the pulmonary function tests 
are based (5). 

Ventilation. 

(1) Volume air ventilating alveoli (must adequate per unit time). 
(2) Distribution air ventilating alveoli (must even). 

Diffusion (involves passage oxygen and carbon dioxide across the alveo- 

lar capillary 

Pulmonary capillary blood flow. 

(1) Volume (must adequate per unit time). 
(2) Distribution (must even all ventilated alveoli). 
Mechanical factors ventilation (measurement the work involved 
energy expended arterializing the venous blood) (25). 

Supplementary tests include arterial oxygen and carbon dioxide estimations 
and blood pH. 

For many years the only tests pulmonary function were the lung volumes. 
But these are essentially anatomical measurements and therefore not truly 
evaluate function. Even so, certain changes lung volumes may caused 
alterations physiological processes. 
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1950 group American respiratory physiologists attempted standar- 
dize the nomenclature with respect lung volumes. They agreed use the 
following terms and definitions (5): 


The Lung Volumes and Capacities 
Volumes. There are four primary volumes which not overlap. 

(1) Tidal volume, the depth breathing, the volume gas inspired 
expired during each respiratory cycle. 

(2) Inspiratory reserve volume (formerly complemental complementary air 
minus tidal volume) the maximal amount gas that can inspired 
from the end-inspiratory position. 

(3) Expiratory reserve volume (formerly reserve supplemental air) the 
maximal volume gas that can expired from the end-expiratory level. 

(4) Residual volume (formerly residual capacity residual air) the volume 
gas remaining the lungs the end maximal expiration. 

Capacities. There are four capacities, each which includes two more the 
primary volumes. 

(1) Total lung capacity (formerly total lung volume) the amount gas 

contained the lung the end maximal inspiration. 

(2) Vital capacity the maximal volume gas that can expelled from the 
lungs forceful effort following maximal inspiration. 

(3) Inspiratory capacity (formerly complemental complementary air) the 
maximal volume gas that can inspired from the resting expiratory 
level. 

(4) Functional residual capacity (formerly functional residual air, equilibrium 
capacity, mid-capacity) the volume gas remaining the lungs 
the resting expiratory level. The resting end-expiratory position used 
here base line because varies less than the end-inspiratory position. 


not within the scope this paper elucidate further the complexities 
the performance the tests pulmonary function. sufficient point 
out what the more important individual tests are, what each intended 
measure, and how interpret deviations from normal values applied 
chronic pulmonary emphysema. 

“Air remaining the lung the end maximal forced expiration called 
residual air and this normally occupies about 25% the total lung capacity 
(residual air plus vital capacity), being slightly smaller the younger age 
group (20 per cent) and slightly larger the older age group (30 per cent), 
the volume residual air occupies over per cent the total lung capacity 
significant degree pulmonary emphysema exists” (6). This last category 
divides thus: 35-45 per cent indicates moderate degree pulmonary emphy- 
sema; 45-55 per cent indicates advanced severe degree pulmonary emphy- 
sema; per cent higher indicates far advanced very severe pulmonary 
emphysema (6). 

Hyperinflation the lungs usually obvious physical and X-ray examina- 
tion. emphysema, because hyperinflation, the total lung volume may 
become increased, but the increase the ratio the residual volume the 
total lung capacity more striking. This due inability the 
lungs normal extent. The vital capacity will depend the residual volume, 
and the total lung capacity may may not affected. Since the total lung 
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capacity may normal, increased, decreased the individual patient, 
the ratio residual air total lung capacity which most significant. This corrects 
for changes total lung volume and permits proper evaluation the degree 
emphysema. Residual air can measured quantitatively means the 
oxygen open circuit method. the alveolar air sample contains more than 1.5 
per cent nitrogen after the patient has been breathing oxygen for seven minutes, 
the uniformity air distribution the lung impaired. 

However, very recent and excellent article (3) states that there only 
fair correlation between the elevation the ratio residual volume total 
lung capacity, and the severity clinical symptoms, this disease progresses, 
large blebs bullae form which may have poor communication with the 
tracheo-bronchial system. Thus, physical X-ray examination the chest, 
the lungs may appear hyperinflated with large volumes, while the total 
lung capacity may found small physiological measurements. 

Spirogram tracings offer rapid determinations total ventilatory capacity, the 
timed vital capacity for three seconds and the maximal breathing capacity, and 
addition give the shape the exhalation curve. Total ventilatory capacity 
single volume measurement without respect time and therefore has very 
little value, and may misleading. The time volume relation vital capacity 
may defined the volume exhaled the first second, during the first 
three seconds, the maximal expiratory effort. Normal persons can exhale 83, 
94, and per cent their total vital capacity one, two, and three seconds. 
The maximal breathing capacity definition the maximum volume air 
that can moved voluntary effort during one minute. Spirograms are simple 
and quick and permit satisfactory evaluation changes breathing resistance 
and the breathing reserve present most patients. the present time the most 
practical and satisfactory apparatus obtain spirogram tracings the large 
Collins respirometer (5). 

Recently single breath ventilatory test has been described (7). the single 
breath provides accurate estimate maximal expiratory velocity air flow, 
the 0.5-second expiratory capacity (E.C.), and the same time provides 
measure maximal displaceable lung volume (T.V.C.), then this test con- 
cise but convenient method for preoperative evaluation the anaesthetic risk 
regards pulmonary ventilatory less than per cent normal 
subjects the ratio, 0.5 sec. was below per cent. This value 
was selected the lower limit normal, and reduction this fraction below 
per cent would indicate obstructive ventilatory defect. 

Pulmonary emphysema further impairs the function the lungs interfering 
with the process gas exchange. Uneven distribution air the alveoli 
chronic pulmonary emphysema brought about bronchiolar narrowing, loss 
elasticity, and presence cysts, bullae, and blebs. The bronchiolar narrowing 
result accumulated secretions, mural thickening, mucosal oedema, and 
bronchospasm. has also been suggested that the circulation the blood 
uneven the lung the emphysematous patient and perfusion poorly venti- 
lated alveoli leads arterial hypoxia and elevated partial pressure carbon 
dioxide. 
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Pulmonary ventilation controlled mechanisms intended meet the 
metabolic and homeostatic needs the body, and these mechanisms are largely 
reflex nature. 

The medullary respiratory centre responds changes arterial partial pres- 
sures carbon dioxide, while the aortic and carotid bodies respond arterial 
hypoxia. The medullary centre the more sensitive and affects the hyperventi- 
lation the emphysematous patient rest. With exercise both mechanisms are 
work because the additional increased hypoxia. 

The development respiratory acidosis constant threat and may 
precipitated pulmonary infection (without fever leucocytosis) which 
turn may precipitate cardiac failure and acute hypoxia. such cases oxygen 
therapy may dangerous and may actually worsen respiratory acidosis the 
following way. The medullary centre becomes insensitive the elevated partial 
pressure carbon dioxide the blood and ventilation depends upon aortic and 
carotid body reflex stimulation—the so-called hypoxic drive. high concentra- 
tions oxygen are given, these centres decrease their stimulation respiration 
with further elevation carbon dioxide. The the blood falls and respira- 
tion further depressed. Mental confusion and even death may result. Death 
hastened respiratory depressants have been used (morphia, barbiturates and 
anaesthetic agents). oxygen therapy. mandatory, should used with 
intermittent positive pressure breathing mechanical respirators following 
emergency pneumoperitoneum. 

The arterial blood the best single test the exact status the acid-base 
balance and thus the presence acidosis alkalosis (6). Acidosis frequent 
problem chronic pulmonary emphysema and often goes The 
carbon dioxide combining power cannot relied upon provide accurate 
information about acidosis alkalosis patients with emphysema. 

The altered mechanics breathing which occur with pulmonary emphysema 
interfere with the bellows function the chest and can explained 
pathologic basis (3). (a) Bronchiolar obstruction increases the viscid and tur- 
bulent resistance air movement and thus increases the work required 
breathing. (b) Reduction lung elasticity results insufficient storage 
elastic energy during inspiration meet the needs expiration, and therefore 
muscular work needed expel air. (c) Blebs, bullae, and cysts which may 
communicate poorly not all with air passages are resistant deformation, 
restricting breathing and increasing the work these movements. (d) The 
position hyperinflation reduces the mechanical advantage the muscles 
respiration (3). 

There reduction the normal action the diaphragm and lower costal 
muscles with increased activity the upper costal and accessory muscles. 
Dyspnoea can result from increase the ventilatory requirement decrease 
the ventilatory capacity, since either causes decrease the breathing 
reserve (3) (usually the latter the cause chronic pulmonary emphysema). 
Bronchiolar narrowing manifested clinically rhonchi and prolongation 
expiration. 

Obstructive emphysema thus associated with the inability expel air which 
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leads progressive air trapping and alveolar over-distension. This followed 
rupture alveoli, coalescence and bleb Destruction elastic tissue 
also leads collapse bronchi expiration which produces further air trap- 
ping and vicious cycle. There gradual diminishing available respira- 
tory exchange membrane. Increase the physiological dead space and eventual 
veno-arterial shunts occur, and allow unoxygenated blood pass into the arterial 
stream. 

all the known pulmonary function tests were carried out patient with 
advanced pulmonary emphysema (and some individual tests are listed 
reference works this subject (5)), practically every value obtained would 
abnormal; however, only certain principle observations will made. The 
lungs are distended even after forced expiration. The maximal expiratory flow 
rate reduced severely that effective coughing impossible. Alveolar venti- 
lation slightly reduced, and the distribution the inspired gas very uneven. 
This results anoxaemia, carbon dioxide retention and respiratory acidosis. 
Reduction the pulmonary vascular bed also results decreased surface for 
gas exchange. The administration bronchodilators does not improve vital 
capacity flow rates does simple asthma. The mechanical difficulties 
are due part organic obstruction, but greater extent check valves, 
which operate only during expiration and lead large residual volume, slow 
expiration, and uneven ventilation. The pulmonary insufficiency caused 
uneven alveolar ventilation relation pulmonary capillary blood flow and 
inability hyperventilate, for mechanical reasons—despite anoxaemia, in- 
creased arterial carbon dioxide tension, and low arterial pH. Patients with 
emphysema usually hyperventilate until mechanical limitation becomes extreme. 


PREOPERATIVE MANAGEMENT WITH PULMONARY EMPHYSEMA 


knowledge the marked difficulties affecting both the respiratory apparatus 
per and the blood-gas relationships must considered when planning elective 
surgery for these patients. The preparation for surgery the presence all but 
the most moderate degree pulmonary emphysema must begin where possible 
well advance the proposed operation, does for patients with thyro- 
toxicosis. This period preparation should long the patient continues 
show improvement medical management, and may weeks months— 
but modified the imperativeness the proposed surgery. series measures 
can undertaken improve the patient’s respiratory insufficiency. The objec- 
tive bring the patient the operation state where can utilize his 
full respiratory reserve. 

Smoking should prohibited. rigid programme bronchial evacuation and 
bronchial dilation (22) should instituted, with expectorants, bronchodilators, 
postural drainage and bronchoscopy being used necessary. Vigorous treatment 
against bronchoconstriction use bronchodilator aersols with without 
positive pressure inspiratory breathing should used. Other measures include 
the use ephedrine orthoxine-theophylline and aminophylline which can 
given orally, intravenously, Isuprel seems one the better 
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aerosol bronchodilators the sympathomimetic drugs. This drug combination 
with Alevaire allows the patient raise sputum with greater ease. The patient 
instructed completely and forcefully exhale before inhaling this mixture. 

The iodides are still used expectorant preparations. saturated solution 
potassium iodide generally given dosage 8-15 drops three times day. 
combination hydriodic acid with equal parts orthoxine hydrochloride also 
seems work well the orthoxine gives some bronchial relaxation. 

Measures correct cardiac complications should instituted where necessary 
and should include the use digitalis, phlebotomy, aminophylline, mercurial 
diuretics, and sedation. phlebotomy considered, not more than 350 cc. should 
removed, keeping the haematocrit reading per cent. The mercurial 
diuretics must used carefully avoid too rapid dehydration with loss 
the electrolytes. Recently Diamox, which synthetic diuretic, has been sug- 
gested the treatment chronic pulmonary emphysema. This drug acts 
inhibition carbonic anhydrase. Patients receiving Diamox therapy showed 
decrease the carbon dioxide combining power with increased exercise 
tolerance, decreased dyspnoea, and improvement the performance 
pulmonary function tests. The dosage was given orally every eight hours, 
total daily dose mg./kg. body weight. 

oral aminophylline preparation used four times daily also produces good 
results. special benefit the cor pulmonale increases 
cardiac work and output lowering peripheral resistance, especially the 
pulmonary circulation, and diminishes right arterial pressure. also dilates the 
bronchial tree and helps promote diuresis. 

Where infection complication, the proper antibiotics should used 
once, The antibiotic can used aersol either alone combination with 
Isuprel and Alevaire. the organism sensitive penicillin, higher concen- 
tration the drug the sputum can obtained use Neo-Penil. 

Oxygen low concentration can used stated before. However recent 
pulmonary haemorrhage spontaneous pneumothorax considered absolute 
contraindication intermittent positive pressure breathing. 

Patients with chronic pulmonary emphysema and intractable bronchial asthma 
who not respond the above procedures should given corticotropin and/ 
cortisone, even there chronic cor pulmonale. The presence peptic 
ulcer active pulmonary tuberculosis contraindication. 

Pneumoperitoneum has been recommended many the treatment 
chronic pulmonary emphysema (1, 3), and there has been much discussion pro 
and con its efficacy. Recently Beck (8) and his group suggested venous 
pressure guide. the venous pressure rose, they advised the discontinuance 
this treatment. dropped showed change, they considered good 
indication effectiveness. 

Breathing exercises should taught all patients with emphysema. Efforts 
should made re-establish the excursions the diaphragm. Having the 
patient use the abdominal muscles breathing will bring this about (3). 

Mechanical respirators may benefit (23, 24), either alone with oxygen, 
with bronchodilators and detergents. The benefits the inspiratory positive 
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pressure breathing are: improvement distribution inspired air; (b) all 
available alveoli are opened; (c) reduction the bronchial resistance yields 
more rapid air movement; (d) reduction the volume residual air. 

Premedication should aim obtaining and maintaining bronchial relaxation. 
Therefore the evening and morning orders should make provision for broncho- 
dilator (aminophylline per rectum), and nebulization epinephrine Isuprel. 
Preoperative sedation best obtained with small amounts Demerol and 
atropine. Since these patients are notoriously intolerant morphine, none should 
given. 

morphine has been given, the antagonist Nalline should given once. 
Before this drug became available, the treatment respiratory depression 
following the use narcotic agents was supportive and symptomatic. Nalline 
has specific action which counteracts the respiratory depression from narcotic 
agents. itself, Nalline respiratory depressant even small doses. How- 
ever, the narcotized patient Nalline was found effective overcoming 
the respiratory depression and even stimulate respiration. well being 
morphine antagonist counteracts the effect Methadon, Metapon, Dilaudid, 
codeine, and Demerol and other related groups. The effect Nalline coma 
and circulatory disturbances has been variable. Administration 5-10 mg. 
Nalline intravenously counteracts the respiratory depression seconds 
and other effects are counteracted somewhat longer period. continual 
cent dextrose water solution given slow intravenous drip. Nalline has 
effect, even large doses, barbiturate intoxication (3). 


ANAESTHESIA CHRONIC PULMONARY EMPHYSEMA 


study 122 cases pulmonary emphysema was reported Cournand 
and Richards 1949 (9). this study they were able divide the subjects 
into two large groups: Group uncomplicated pulmonary insufficiency; Group 
combined cardio-pulmonary insufficiency, The patients Group were 
further divided into three sub-groups, according severity ventilatory 
ciency and changes arterial partial pressures oxygen, carbon dioxide, and 
blood pH. standard test for exercise tolerance was used for all patients. This 
classification one similar would useful assessing the anaesthetic risk 
these patients. provides knowledge impairment breathing reserve 
well disturbances blood-gas relationships. 

the operation can accomplished with low spinal anaesthetic which 
does not interfere with the tidal volume the patient, then this probably 
the anaesthetic choice. Under these circumstances the patient gets rid 
his own carbon dioxide and breathes per cent oxygen room air. The patient 
conscious and therefore his co-operation can gained the use inspira- 
tory positive pressure breathing. 

the operation done the upper abdomen, spinal anaesthetic can 
used but may interfere with tidal volume and produce carbon dioxide 
intoxication syndrome. This can somewhat avoided allowing the patient 
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breathe nitrous-oxide-oxygen mixture per cent-30 per cent through soda- 
lime partial re-breathing system. this means the respiration can 
assisted but not controlled maintain normal tidal volume and prevent carbon 
dioxide accumulation. The partial pressure carbon dioxide the blood which 
usually elevated maintained constant possible, and the percentage 
oxygen delivered the alveoli not too great excess atmospheric condi- 
tions. The hypoxic drive altered little possible all. Even though 
some the accessory muscles respiration are immobilized, suggested 
that effect more adverse than would that nitrous oxide and relaxant 
drugs. 

The foregoing remarks spinal anaesthesia apply peridural anaesthesia 
well except that the latter probably affords less muscular 

Primary consideration should always given the feasibility conduction 
regional anaesthesia patients with chronic pulmonary emphysema, especi- 
ally those Group (cardiac Tolerance this type 
procedure should not very different from that found the normal individual. 

general anaesthetic ‘selected, the best management should entail the use 
minimal quantity Pentothal Surital for The administration 
nitrous then begun with oxygen concentrations not exceeding 
per cent. This method advocated Bodell who further suggests the use 
Anectine Brevidil drip for two purposes: first, simplify endotracheal 
intubation, and secondly secure adequate muscular relaxation. Intubation 
should mandatory facilitate suctioning these patients. The use these 
agents conjunction with properly assisted respirations should prevent the 
development carbon dioxide intoxication and its sequelae (10, 11). 

There will group patients who manifest carbon dioxide retention 
preoperatively. has been suggested that these patients might well with 
elective tracheotomy performed before they leave the table (10). The tracheo- 
tomy will facilitate suctioning and therefore the prevention atelectasis. Also, 
the tracheotomy effects reduction the dead space some 150-200 cc. Since 
these patients have problem distribution their tidal volume, the reduced 
dead space results more effective alveolar ventilation. 

The following attributes nitrous oxide fortify the arguments for its use under 
these circumstances. (a) The drug has specific anaesthetic properties. (b) Its 
prompt elimination from the body leads rapid recovery from anaesthesia 
(spontaneous breathing—unassisted (c) Its use followed minimal evidence 
generalized post-anaesthesia depression. (d) causes specific toxic effects 
the myocardium, lung, liver, kidney, medulla adrenals. There less 
stimulation mucous secretions. (f) There less nausea and vomiting. 
There loss hypoxic drive—if oxygen concentration does not exceed 
per cent. (h) Spontaneous respirations are possible. (i) There less carbon 
dioxide accumulation since N.R.B. P.R.B. techniques can used. short, 
the use this agent causes the least interference with physiological processes 
chronic pulmonary emphysema. The Brevidil Anectine drip used because 
should easily controlled and quickly dissipated. 

Much has been written the question controlled versus spontaneous 
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respiration during anaesthesia the presence chronic pulmonary emphysema 
(13, 14, 15, 16). Michael Johnstone considers this disease definite contraindi- 
cation controlled respiration the unconscious patient. One the dangers 
stressed the rupture sub-pleural bulla, with formation tension pneu- 
mothorax. The bullae are easy inflate but difficult deflate because expira- 
tory obstruction and air trapping. case successful deflation after controlled 
respiration has been accomplished manual compression after opening the 
chest (17). 

Increased intrapulmonary pressure may arrest the flow blood through the 
lungs, resulting the collapse the systemic circulation. Fully anaesthetized 
and curarized patients who are supine with normal cardiovascular and respira- 
tory systems tolerate well intermittent intrapulmonary pressure mm. 
Hg-15 mm. Hg. Pressures excess mm. are sometimes followed 
profound drops the systemic pressure. Patients with fixation the thoracic 
cage and diminished pulmonary elasticity are particularly sensitive pressures 
above mm. (16). 

Continuously raised intrapulmonary pressure causes increase venous 
pressure between and per cent intra-mask pressure; thus positive 
pressure ventilation can result increased capillary and venous haemorrhage 
unless care taken. This factor becomes more serious where vascular areas are 
concerned such the brain, spinal cord, and pelvic viscera, and may produce 
shock excess blood loss. Thus Michael Johnstone states that the technique 
completely controlled respiration suitable only thoracic and abdominal 
surgery, and certainly avoided the presence ganglionic blockade, 
systemic hypotension, shock (16). 

The introduction mechanical respirators which create negative pressure 
phase during expiration may facilitate the safer ventilation these curarized 
emphysematous patients, but opinions vary. The machines will not eliminate the 
need for relatively high inflationary pressures emphysema. 

the present state our knowledge perhaps safest use anaesthetic 
technique which permits spontaneous respiration while providing adequate 
relaxation. Auld (13) support the views Michael Johnstone the question 
controlled versus spontaneous respiration. 

Cyclopropane anaesthesia not favoured for two principle reasons: (1) the 
concentration oxygen employed too high; and (2) many these patients 
have received bronchodilator amines. 

With ether anaesthesia the emergence prolonged and the accumulation 
secretions greater. Again the concentration oxygen employed can too 
high. 


POSTOPERATIVE MANAGEMENT 


The problems postoperative management are increased many times with 
patients suffering from chronic respiratory disease. The usual problems upper 
respiratory obstruction from the relaxed jaw, laryngospasm, laryngeal oedema, 
etc., are the same found elsewhere. the more important problems the 
inherent secretions the lower tracheo-bronchial tree present increased 
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hazard with chronic pulmonary emphysema, well with tuberculosis, bron- 
chiectasis, and asthma; especially when the patient unable cough adequately 
because sedation The treatment such conditions begins during the 
operation means frequent aspiration with long urethral catheters inserted 
well down into the tracheo-bronchial passages (18). Postoperatively urethral 
catheters passed blindly through the nose into the trachea will produce coughing 
and allow aspiration secretions. Occasionally bronchoscopic aspiration may 
conclusion operations these secretions are extremely viscous 
and are interfering with oxygenation, may necessary tracheotomy 
for reasons already outlined. 

Lower respiratory obstruction apt occur with its attendant acute inter- 
ference with alveolar exchange. Atelectasis and tension pneumothorax have both 
been mentioned, Pulmonary oedema may occur result excessive parenteral 
fluid during operation from too great strain the right heart and pulmo- 
nary hypertension. 

Depression the respiratory centre usually the result narcotics, barbi- 
turates, too deep anaesthesia. Here foresight better than hindsight. This 
applies equally well the overzealous use relaxant drugs, 

Alterations oxygen and carbon dioxide tensions are easily produced and 
the stimulus respiration lost this account, the patient may fail breathe 
adequately for one several hours the postoperative period (13). Respira- 
tions can supplemented, but care should taken not over-oxygenate the 
blood stream. 


SUMMARY 


attempt has been made review the pertinent literature the subject 
chronic pulmonary emphysema where may have some bearing the 
practice anaesthesia. Some dogmatic statements may have been made con- 
cerning procedures and techniques, particularly the problem anaesthetic 
management, but these means constitute the perfect solution this serious 
problem. addition knowledge normal pulmonary physiology and 
function tests, the anaesthetist should well aware the abnormal physiology 
and altered function tests which are part this disease. Pulmonary function 
studies should perhaps used more frequently along with basis classifica- 
tion for severity disease. The anaesthetic risk would then more easily 
computed and the optimum anaesthetic management would then follow. 
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CARDIAC ARREST DURING INDUCED HYPOTENSION: 
CASE REPORTS 


VANDEWATER, 


REPORT two cases cardiac arrest occurring during induced hypo- 
tension. The technique induced hypotension, carries increased risk the 
patient, well documented Little (1). This calculated risk which should 
justified the nature the operation and the benefits the patient. 


Case 


M.F., female; age, 18. Diagnosis: cerebral arterio-venous malformation. 

History: intermittent severe throbbing headaches for one year; patient suddenly be- 
came unconscious the day prior operation. 

Physical examination. The patient was rather thin, drowsy but co-operative, neck 
stiff, dysphasic. bruit was heard over the left eye. Right facial weakness, right hemi- 
paresis, right extensor plantar response. Arteriogram showed large malformation 
the left frontal lobe near the mid-line with evidence clot formation. Blood pressure 
was 120/60, pulse 100, haemoglobin per cent. Examination was otherwise negative. 

Premedication: atropine 0.04 mg. 

Anaesthesia: thiopentone 400 mg., succimethonium mg., trichlorethylene. 


Induced hypotension was initiated, the dura was opened, with 0.05 per 
cent solution Arfonad, and the blood pressure fell and was maintained 
75/50 for hours. During this time 425 mg. Arfonad and mg. hexametho- 
nium bromide were given. During evacuation large clot beneath the a.v. 
malformation, cardiac arrest occurred, Cardiac massage was begun minutes 
and the heart, previously standstill, began fibrillate. Cardiac massage was 
continued for minutes, during which time the systolic blood pressure was 
100 mm. Hg. Intracardiac adrenalin, KCL, and CaCle resulted change. 
Four repeated attempts electrical defibrillation made change, but the fifth 
attempt, consisting five shocks led the onset regular cardiac beat. The 
operation was then carried its conclusion; total elapse time was hours. 
During this time the patient received 2,000 cc. blood and 500 cc. plasma 
expander and intermittent noradrenalin 


Postoperatively 

Immediately: pupils fixed and dilated (Arfonad?), corneal reflexes absent, both 
plantar responses extensor. This was shortly followed decerebrate rigidity. 

hours: rigidity decreasing, moving left arm and leg with stimulation, unconscious. 

days: talking, but disorientated and aphasic, moving all four limbs spontaneously. 

days: able answer questions intelligently, some right hemiparesis. 

days: discharged, alert, cheerful, able write legibly, slow with conversation 
with slight dysphasia and some residual weakness the right side; ECG normal. 

months: complete recovery, mentally alert and family report normal mental beha- 
viour; persistent weakness the right arm and leg; ECG normal. 

months: complete mental recovery and normal power all muscle groups and 
able carry with high school education. 


1Department Anaesthesia, University Toronto, and Toronto General Hospital. 
855 
Can. J., vol. no, July, 1958 


7 
. 
{ 
4 
| | 
| 
4 


356 CANADIAN ANAESTHETISTS SOCIETY JOURNAL 


Case 


E.C., male; age, 34. Diagnosis: secondary melanotic sarcoma, left inguinal glands. 
History: malignant melanoma resected from left calf with dermatone graft, months 
rior. 
Physical examination. Patient was well developed, physically fit; cardio-vascular and 
respiratory systems were normal. had firm enlarged glands left groin, and 
recent skin graft left calf (healed). had diabetes mellitus, mild, diet controlled until 
previous operation, now taking units insulin daily. Blood pressure was 118/70, 
pulse 72, haemoglobin per cent. 
Premedication: Demerol 100 mg., atropine 0.06 mg. 
Anaesthesia: thiopentone 500 mg., d-tubocurare mg., N2O, and trichlorethylene. 


radical block dissection the left inguinal region was performed under 
hypotension induced with 0.1 per cent solution Arfonad, and the blood 
pressure was maintained 75/58 for period hour and minutes. During 
this time 205 mg. Arfonad were The patient was lying supine with the 
pelvis elevated. exposure the common iliac artery, the patient suddenly 
became pale and cardiac arrest was this time, the blood the 
wound was pink and blood loss had been minimal. Cardiac massage was begun 
within three minutes from the time arrest and ventricular fibrillation ensued 
within moments, Attempted chemical defibrillation with KCl and was 
unsuccessful. Electrical defibrillation was successful and regular rhythm was 
restored minutes after arrest. Myocardial tone was weak but improved imme- 
diately with intracardial injection cc. 1/10,000 adrenalin and systolic 
blood pressure rose from 140 and then remained 110/80. The operation 
was completed and total elapsed time from induction was hours, with 
administration only, after cardiac arrest occurred. 


Postoperatively 

minutes: after completion operation, there was generalized clonic convulsion 
with extensor rigidity present, pupils dilated, fixed (Arfonad). 

minutes: corneal reflexes present, plantar response absent. 

hour: rigidity decreasing, moving arms spontaneously, biting endotracheal tube 
and becoming very restless. 

hours: very restless, sodium luminal 120 mg. intramuscularly. 

hours: extubated, patient quieter with less movement and less rigidity, but resists 
flexion, plantar response bilaterally extensor; blood pressure 100-110/75-80, pupils 
smaller and reacting light, temperature 101(R), blood sugar 200 mg. per cent. 

hours: drowsy (sodium luminal), talking, moderate orientation, recognized rela- 
tives, urine output 700 cc./24 hours. 

hours: fully conscious, remembers events going the operating room. 

week: appears well, chest clear, ECG repeatedly normal and mental change 
according relatives. 

months: completely well. 

months: completely well, mental change. 


The use induced hypotension surgery has not retained its popularity 
most centres, the ten years since introduction Gillies and Griffiths (2). 
this centre, induced hypotension reserved for certain types major surgery, 


VANDEWATER: CARDIAC ARREST 


where thought beneficial both surgeon and patient. The above two 
cases appear fall into that category. Both patients were physically fit, and 
suitable candidates sustain lowered blood pressure, although one might 
question the advisability the technique patients with haemoglobin 
and per cent respectively. Cardiac arrest represents 1.3 per cent occurrence 
this writer’s personal series induced hypotension. wish thank 
surgical colleagues, Botterell and Mullens for permission 
report these 
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NEWS LETTER 
ANNUAL WESTERN Divisions MEETING 


THE NOW TRADITIONAL Annual Meeting the four western divisions the 
Canadian Anaesthetists’ Society was held Calgary, Alberta, from March 
under the sponsorship the Alberta Division. The local organizing commit- 
tee consisting Dr. Anderson, Dr. Douglas and Dr. Foster 
with the able assistance their colleagues the city Calgary ensured that 
the tradition “cow-town” hospitality should renewed and enhanced. The 
formal papers presented the meeting were the high calibre associated with 
this meeting, and covered wide interests. The guest speaker for the 
occasion was Dr. Stephen Duke University. goodly number exhibits 
equipment and pharmaceutical houses also added greatly most profitable 
and pleasant meeting. 


The Division has completed another very successful year from the scien- 
tific point view. Meetings were held monthly with the following speakers and 
subjects: 

October Dr. Daniel, Assistant Professor Pharmacology, University 
British Columbia, “The Tranquilizing Agents.” 

November Dr. Christianson, Department Surgery, Vancouver General 
Hospital, “Adrenal Response Anaesthesia and Surgery.” 

January Dr. Gain, Professor Anaesthesia, University Alberta, 
“Experiences with the Pump-Oxygenator for Open Heart Surgery.” 

February Dr. Gordon Wyant, Professor Anaesthesia, University Saskat- 
chewan, “Accidents and Complications Anaesthesia.” 

March Dr. Stephen, Professor Anaesthesia, Duke University, Durham, 
North Carolina, “Experiences with Fluothane.” 

April— Dr. Virtue, Professor Anaesthesia, University Colorado, 

“Hypothermia.” 


May, the Society held their Annual Dinner Dance the Panorama Roof, 
Hotel Vancouver. 


Officers the B.C. Division, Canadian Anaesthetists’ Society elected for the 
year 1958-9 are: 
Chairman: Dr. Graves 
Vice-Chairman: Dr. Simpson 
Secretary-Treasurer: Dr. Fulton 
Chairman Program Committee: Dr. Esdale 
Chairman Economics Committee: Dr. Norman McMillen 
Members the Executive large: Dr. Sleath; Dr. Townsley 
Victoria Representative: Dr. Carruthers 
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Dr. Duck, Royal Jubilee Hospital, Victoria, has retired from active 
practice. 

Dr. Henry has completed his anaesthesia training the University 
British Columbia, and has joined the staff the Royal Jubilee Hospital, Victoria. 

Dr. Harland, who completed his training the University British 
Columbia, has joined the staff the University Hospital, Saskatchewan. 

Dr. Hiddleston and Dr. MacKay have been appointed the staff 
the new St. Mary’s Hospital, New Westminster. 

Dr. Jenkins, who completed his fellowship training the University 
British Columbia present Europe McLaughlin Travelling Fellowship. 

Dr. MacEwen has been elected Life Member the Canadian Anaes- 
thetists’ Society nomination the B.C. Division. 

Dr. Elsie Ritch, who completed her fellowship training the University 
British Columbia, has been appointed the staff the Grace Hospital, Van- 
couver. 

Dr. Thorp has been appointed the staff St. Paul’s Hospital, 
Vancouver, 

Two members the Division recently were brides: Dr. Maria Mate was 
married Dr. Fletcher, and Dr. Lois Davies was married Dr. Arber. 

Hospital construction continuing British Columbia: the new Centennial 
Pavilion the Vancouver General Hospital will opening shortly, and the new 
addition the Burnaby General Hospital well under way. 

The three months’ Post-Graduate Course Anaesthesia for General Practi- 


tioners sponsored the University British Columbia and the Vancouver 
General Hospital has had enthusiastic response from practitioners British 
Columbia, Alberta, and the State Washington. 

Dr. Graves has been elected the Academy Anaesthesiology. 


ALBERTA 


October 1957 bronze plaque prepared the Alberta Division com- 
memorate the initial use divinyl ether Dr. Irving Bell and Dr. Samuel 
Gelfan the University Alberta was presented the University cere- 
mony held conjunction with the Edmonton Academy Medicine. This plaque 
now mounted the main rotunda the Medical Building the University 
Alberta Edmonton. 

Officers the Alberta Division for 1958-9 are: 

Chairman: Dr. Cameron, Edmonton 
Secretary-Treasurer: Dr. Fletcher, Edmonton 
Councillors: Dr. Lewis, Medicine Hat 

Dr. Foster, Calgary 


SASKATCHEWAN 


Dr. Kidluff has joined the staff the Saskatoon City Hospital. 
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MANITOBA 


Dr. Max Minuck has succeeded Dr. Marjorie Bennett Chief the Depart- 
ment Anaesthesia the St. Boniface Hospital. 


ONTARIO 


The Ontario Division the Canadian Anaesthetists’ Society held joint 
meeting with the Section Anaesthesia the Ontario Medical Association 
the Royal York Hotel, Toronto, May 15, 1958. The Annual Autumn Meeting 
the Ontario Division will held London, Ontario, September 27. 

Officers the Ontario Division for 1958-9 are: 

Chairman: Dr. Wishart, Peterborough 
Secretary-Treasurer: Dr. Russell, Kingston 
Executive: Dr. Foster Smith, Toronto; Dr. Best, Hamilton 


Dr. Hanley has joined the Staff the Department Anaesthesia the 
Toronto General Hospital and the Department Anaesthesia the University 
Toronto, completion appointment Senior Resident, Toronto General 
Hospital. 

Dr. Matthews has been awarded McLaughlin Fellowship for the Session 
1958-9 completion training the Past-Graduate Course Anaesthesia 
the University Toronto. 

Dr. Bridget Kalow has joined the Anaesthetic Staff the Women’s College 
Hospital, Toronto, completion training the University Toronto. 


QUEBEC 


The following officers have been elected the Quebec Division for the 1958-9 
Session: 
President: Dr. Jean Paul Dechene, Ste-Foy 
Vice-President: Dr. Jerome Kelly, Montreal 
2nd Vice-President: Dr. Marius Dubeau, Montreal 
Secretary-Treasurer: Dr. Guy Fortin, Montreal 
Representatives Council: Dr. Harold Griffith, Montreal; Dr. Georges 
Cousineau, Montreal 
Executive Committee 
Eastern Townships and Lower St. Lawrence: Dr. Fernand Tanguay 
Saguenay: Dr. Gaston Comtois 
Quebec: Dr. Paul Emile Galibois 
St. Maurice: Dr. Victor Brassard 
Ottawa Valley and North-Western Quebec: Dr. Jacques Leblanc 
Montreal: Dr. Louis Gatien; Dr. Harold Davenport 


Cours complementaires des anesthésistes 

Les professeurs cours post-universitaire anesthésiologie ont invité les 
membres des services d’anesthésie des régionaux venir les rencontrer 
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directeur cours post-universitaire, Docteur Léon Longtin, professeur 
agrégé Montréal, recu les anesthésistes qui sont venus 
nombre 25, Les séances ont consisté démonstrations 
pratiques salle d’opération celles ont été consacrées des 
forums avec discussions sur des sujets proposés par les participants. 
prise par Docteur Léon Longtin été trés des invités qui, par voix 
des leurs, docteur Joseph Lafortune Joliette, ont fait savoir que “le 
cette initiative” devrait fairé “une institution permanente,” 
car, “Pour nous, anesthésistes des centres régionaux, formule 
idéale pour mettre point des connaissances jusque-la obscures pour nous 
familiariser avec méthodes nouvelles expérimentées pendant 

entre universitaires collégues non universitaires. 


New 


The anaesthetists Moncton, New Brunswick, present programme Mon- 
day evenings three times monthly the winter season, with local and 
occasional outside attendance. 

Since February 1958, Dr. Oatway, Dr. Parsons, and Dr. 
Dobson have been practising group, covering the anaesthesia the Moncton 
Hospital. 

The following officers were elected the New Brunswick Division for the 
Session 1958-9: 

Chairman: Dr. Oatway, Moncton 
Secretary-Treasurer: Dr. Dobson, Moncton 


Nova 


Professor Pask Durham University, Newcastle-on-Tyne, addressed 
meeting the Nova Scotia Division the Canadian Anaesthetists’ Society 
Halifax April the subject “The Problem Poor Breathing following 
Relaxant Anaesthesia.” 

Dr. Kincaide has left Halifax join the Department Anaesthesiology 
the Lahey Clinic Boston. 

The following officers were elected the Nova Scotia Division for the Session 
1958-9: 

Chairman: Dr. Andre Pasquet, Halifax 
Secretary-Treasurer: Dr. Baker, Halifax 


NEWFOUNDLAND 


There are now five certificated anaesthetists St. John’s, Newfoundland, three 
part-time anaesthetists, and two residents anaesthesia St. John’s General 
Hospital. 
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MEETINGS 


Ontario Division, Canadian Anaesthetists’ Society, London, Ontario, September 
27, 1958 


Eleventh Congress the Italian Society Anaesthesiology, International Sym- 
posium Curarizing Drugs, Venice, September 12-15, 1958 


Mexican Society Anaesthesiology, Seventh Congress, Mexico City, November 
1958 


American Society Anaesthesiologists, Pittsburgh, Pennsylvania, October 19-24, 
1958 


New York State Anesthesiologists, 12th Post-Graduate Assembly, New York, 
N.Y., December 10-13, 1958 


Second World Congress Anaesthesiologists, Toronto, Canada, September 4-10, 
1960 


OBITUARY 


Copy 


Dr. Copy died his home Hamilton April 1958 the 
age 71. 

Dr. Cody was born Ontario, and graduated from the Faculty 
Medicine the University Toronto 1911. interned the Hamilton 
General Hospital, and after interneship entered the private practice medicine 
partnership with his father, Dr. Cody. 1917 was the first anaes- 
thetist appointed the Hamilton General Hospital, and 1919 gave 
general practice specialize anaesthesia. filled the post Senior Anaes- 
thetist the Hamilton General Hospital from the time his appointment until 
his retirement 1946. addition his work the Hamilton General Hos- 
pital, Dr. Cody was active the staff St. Joseph’s Hospital, Hamilton, was 
Consulting Anaesthetist the Mountain Sanatorium, and Visiting Anaesthe- 
tist the Ontario Hospital, Hamilton. was member the Hamilton 
Academy Medicine, Toronto Academy Medicine, Ontario Medical Associ- 
ation, Canadian Medical Association, the International Anaesthesia Research 


Society, the American Society Anesthesiologists, and the Canadian Anaes- 
thetists’ Society. 


CORRESPONDENCE 


April 1958 
Editor 
Canadian Anaesthetists’ Society Journal 
178 St. George St. 
Toronto Ont. 


ANAESTHESIA FOR BRONCHOSCOPY 


hear and read increasingly frequent accounts dealing with the alleged 
advantages for general anaesthesia for peroral endoscopic procedures, Those 
who advocate general anaesthesia usually justify their stand the excellent 
operating conditions which can obtained. Because the problem main- 
taining adequate ventilation under general anaesthesia, more and more anaes- 
thetists resort apnoeic techniques and maintain ventilation means 
cuirasses similar contraptions. This seems unduly cumbersome 
method which any case limited the larger institutions where not only are 
the requisite paraphernalia available, but also their correct use understood. 
This just one further step the fashionable direction what one might call 
“mechanized anaesthesia.” 

Such eminent authoritiesi the field peroral endoscopy Chevalier Jackson 
and Hollinger Chicago have for years advocated the use topical anaesthesia 
for these procedures adults. long this carried out with due regard 
the fact that local anaesthetic drugs given excess can toxic other 
drugs overdosage, and long the topical anaesthesia carried out expertly, 
not only safe but operating conditions are quite excellent and the examina- 
tion need not unduly hurried. This then leaves only relatively small number 
patients who, virtue their temperament because their unwilling- 
ness accept topical anaesthesia, require abolition con- 
vinced that this can done much more safely and with less fuss and bother 
technique which have described one year ago the Journal the 
Canadian Medical Association 

Let assume that the patient has come the endoscopy room fairly well 
sedated with narcotic but still unco-operative. then first given 
Levellorphan intravenously the ratio 1:100 the premedicating narcotic 
counteract any possible depression, Levallorphan preferred Nallorphine 
because any relative overdose will not potentiate the narcotic depression. 
may then either given Perphenazine intravenously not exceeding 
small fractional increments mixture Meperidine and Levallorphan 
ratio 100:1, both depending upon the amount premedication which 
has received, his general body build, and the state apprehension. These 
increments are given slowly and dilute and the effects are observed after each 
injection until the patient asleep but remains responsive stimulation and 
can co-operate. soon the desired state sedation has been reached, 
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tubo curarine mg. injected (or mg. the exceptional, very 
muscular individual) and supplemental injections half the initial dose are 
given every two three minutes until the patient’s jaw relaxed but short 
any appreciable intercostal paralysis. succinylcholine drip less satisfactory 
because the narrow margin between relaxation the jaw and respiratory 
distress. transtracheal block with tetracaine per cent ml. (20 mg.) now 
done, the endoscopist exposes the larynx and sprays from above with small 
amount the same topical anaesthetic. The endoscopic procedure then pro- 
ceeded with, and the bronchoscope being advanced into the main-stem 
bronchi may necessary add the topical anaesthesia means 
long-nozzle spray. 

This method has served well all patients who were too unco-operative 
bronchoscoped under local anaesthesia alone, that the really difficult 
cases. There has been evidence any time marked interference with tidal 
exchange and the surgeon can take all the time needs complete the 
procedure while oxygen being insufflated into the side-arm the broncho- 
scope. the examination unduly prolonged, may necessary after some 
minutes give very small additional dose relaxant, the patient 
begins bite the bronchoscope. relatively large amounts relaxant have 
been necessary, inject edrophonium the end the procedure 
certain that the patient not returned the Recovery Room partially 
curarized condition after surgical stimulation has ceased. have yet 
encounter one single patient who had any recollection the operative procedure. 


Yours faithfully, 


WYANT, 
Professor Anaesthesia 
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INVESTMENT SUCCESS 


RETROSPECT, easy see how win war, design better mousetrap, 
make million dollars. This because when look back the circumstances 
are fixed, and our minds, using the experience those who both succeeded and 
failed, can devise method which would have worked. Would this method 
equally successful the future? Not necessarily, because conditions and circum- 
stances are bound different. 

Yet the past there were certain methods and techniques which more 
frequently than not produced the desired For instance, only occasionally 
history did peasant leader rouse undisciplined mob attain victory, 
while was commonplace for the well-trained soldiers powerful state 
triumphant. 

The same true investing. Looking back easy see how some 
millionaires through either genius extreme luck acquired But the 
average man today with much more limited aspirations regarding wealth cannot 
possibly take the long chances which typified the very rich previous decades. 
Therefore, valuable look some the principles which produced much 
more moderate increases wealth but with much greater consistency. 

the highly organized states which live, the minimum typical profes- 
sional man wants reasonable standard living and some security that this 
will continue after his peak ability earn past. Assuming these objectives, 
what are the methods which the past would most likely have achieved these 
goals? 

First periodic saving. The fact that money may needed the future 
requires put aside now. Without question this hard task. Only 
consistent periodic saving the psychological barrier broken. 

The second method the investment these Ben Franklin said that 
“money can beget money and its offspring can beget more.” The average person 
has only two sources income: his own hard work and the income from his 
capital. Having one’s capital work hard just common sense. This requires 
proper selection securities and the elimination those deteriorating value. 
this investment made periodically line with savings programme, addi- 
tional benefits result. For instance, for the average man, without the benefit 
experienced and continuous investment advice, dollar averaging (constant dollar 
investment) has proven the most consistently successful method buying 
common stocks, 

The third method reinvestment income, This one the few iron-clad 
rules about investing which, followed, must produce the desired results, For 
instance, $1,000 invested per cent compound interest must double $2,000 


1Mr. Goldring Investment Analyst associated with Fry Co. (Investment Manage- 
ment), who well known for his “Pathfinder” articles the Financial Post, and the author 
“How Invest for Bigger Profits,” published the Financial Post, 1957. 
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The fourth successful method has been the selection securities which grow. 
Everyone knows that dollars today buy fewer goods than they did few years 
ago. Therefore, any programme which saves current dollars for spending the 
future requires some anti-inflation hedge. Common stocks are the best securities 
for this purpose. Moreover, trying make money work hard, the ownership 
(common stock) businesses where management and employees are teamed 
together aggressively developing new and better products and bringing them 
market the most rewarding type holdings. initial $100 invested Ford 
Canada would now worth almost $100,000 without any consideration 
the $61,000 dividends received the years owning this stock. 

Certain industries Canada exhibit strong growth trends over comparatively 
short periods. For instance, here table prominent company different 
industries and the extent which each has grown: 


Ten Year Growth 
Comparison 1956 1946 
Earnings Dividends 

Company 1946 1956 Assets pershare per share 
Abitibi 170,981,128 284,738,178 times timest 

year ended March following year. 

1949. 

1947. 


summary, easy set forth the most consistently successful formula for 
accumulating and retaining wealth the past. But will work the future? 
not know what conditions prevail, but the fact that this formula was 
successful under very severe conditions the past augurs well. Present trends 
appear favour this formula. 

For instance, the powerful position organized labour indicates that wage 
increases will continue the future. Costs necessarily must rise, but well- 
managed industries will maintain their profit margins and pass increased 
costs the form increased prices. Against this erosion the dollar, our 
formula provides the best possible protection and also the greatest opportunity 
substantial profits because the purchase common shares whose value, like 
the ownership all assets, will quoted even higher dollar figures. Also 
means our selection growth industries will possible take advantage 
the changes which are occurring, such the greater leisure for everyone 
which results from increasing automation. This fact affects the growth certain 
industries while causing the decline Over-all, the political tension 
between two great powers almost assures the long-run continuation good 
business. The shocking social waste another depression can ruled out since 
have one would endanger the very foundations our way life. summary, 

the conditions under which our formula produced the best results the past 
seem duplicating themselves the foreseeable future. 


GOLDRING: INVESTMENT SUCCESS 


implement these principles successful investment usually personal 
matter. Certainly only the individual can make the necessary decisions, Actually, 
can the investing for himself. But needs the will power save 
consistently, the time analyse securities and economic trends, and the know- 
ledge interpret this analysis. practical life how many busy successful men 
are there who have enough will power, enough time, and enough knowledge 
for this purpose? 

One solution which overcomes these obstacles the mutual fund. partak- 
ing plan, there psychological compulsion save. Through banding 
together sufficient funds are accumulated that small charge each 
employ investment managers who are specialists this field. Their reputation 
and livelihood depend good results their interests follow the 
rules sound investing and the selection growing industries and companies. 
Finally, most mutual funds provide the means whereby income can reinvested 
which the other part our successful formula. 


CANADIAN ANAESTHETISTS ACCUMULATING FuND 


Since each fund money has different investment objectives, the Canadian 
Anaesthetists’ Society decided that fund designed specifically meet the needs 
professional men would considerable help doctors all parts 
Canada. Under the leadership Dr. Gordon the records other funds 
were studied and the principles successful investing outlined above were 
selected the basis for the Canadian Anaesthetists’ Mutual Accumulating Fund. 
ensure that the over-all policy would meet the needs doctors, Drs, 
Meredith, Chaplin, Shields, and Stringer are the Board 
together with President Dr. Three investment men, Messrs. Barron, 
Rapsey, and Ross make the remainder the Board. Fry and Company 
(Investment Management) Limited was selected investment managers while 
the Royal Trust Company performs the duties custodian securities and 
certain administrative functions. 

There the question: what does this Fund accomplish which others not? 
Basically, the matter costs. Most funds offered the public have sales 
charge usually represented the difference between the bid and asked prices: 
for example, $5.50 offered $5.00 bid, approximately per cent. This means 
that shares must purchased $5.50, but sale was made immediately only 
$5.00 would realized. This difference used the sales promotion work 
the funds and comparison with other sales charges, such the mark-up 
furniture, not high. However, the Anaesthetists’ Fund there paid 
sales force and its growth depends primarily the favourable word-of-mouth 
comments its members and also its basic simplicity and soundness. Full 
information all details this Fund are the prospectus which available 
from the head office the Canadian Anaesthetists’ Society, 178 St. George 
Street, Toronto. 

Two men meet the street—both have worked for twenty-five years with 
average income $15,000. other words, both had earned $375,000. One 
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rich and the other poor. Why? Because the provident man had saved $500 
his income—only 3.3 per cent it—annually. invested this money periodically. 
Moreover, reinvested his income from this capital. Also invested leading 
companies growing industries. the first basis—saving $500 year—he would 
have accumulated $12,500. Reinvested compound bank interest, this would 
have become $18,700, Assuming had periodically invested the stocks the 
Toronto Stock Exchange Industrial Average would have over $40,000 exclud- 
ing dividends. Including reinvested dividends the figure would well over 
$70,000. 
Which man will you after years? 


INVESTMENT SUCCESS 


EST FACILE, rétrospective, dire comment gagner une guerre, comment 
dessiner une souriciére comment faire million dollars. Cela est 
fait que, rétrospective, les circonstances sont précises que nos esprits, 
considérant fois ceux qui ont réussi celle ceux qui ont 
échoué, peuvent indiquer une méthode qui aurait étre Cette méthode 
pourrait-elle réussir aussi bien dans Pas nécessairement, car les circon- 
stances les conditions sont susceptibles varier. 

connu sans doute, dans passé, des méthodes des techniques qui, plus 
souvent que pas, ont atteint les objectifs désirés. Ainsi, dans est 
arrivé occasionnellement seulement chef paysan aie levé bataillon non 
discipliné aie réussi triompher, alors que, pour des soldats entrainés 
état puissant, est arrivé fréquemment vaincre. 

Ainsi placement. est facile, jetant coup sur passé, 
dire comment certains millionnaires, soit par génie, soit par chance, ont acquis 
des fortunes. Mais, aujourd’hui, moyen, ayant des aspirations beaucoup 
plus limitées pour richesse, peut pratiquement pas prendre les chances qui 
ont caractérisé richard des derniéres décades. conséquence, vaut mieux 
tenir compte des principes qui ont produit des augmentations capitaux moins 
considérables, mais plus réguliére. 

Dans les pays organisation sociale poussée nous vivons, minimum 
professionnel puisse désirer est standard vie convenable une 
certaine sécurité que les choses maintiendront alors que capacité gagner 
commencera diminuer. prenant cela comme objectifs, quelles sont les 
méthodes qui, dans passé, selon toute vraisemblance, auraient permis d’attein- 
dre ces buts? 

premiére est périodique. seul fait que, dans l'avenir, peut 
avoir besoin doit nous inciter faire des économies dés maintenant. 
Sans contredit, c’est des plus grands efforts. C’est seulement par une épargne 
périodique persévérante que barrage psychologique est brisé. 

deuxiéme méthode est placement ces Ben Franklin dit: 
davantage.” plupart des gens possédent que deux sources revenus: 
revenu leurs labeurs celui leur capital. est naturel que 
capital d’une personne apporte des bénéfices. Cela suppose choix adéquat 
garanties une élimination des valeurs décroissantes. ces placements sont 
faits périodiquement paralléle avec programme d’épargne, profits 
viennent Ainsi, pour ordinaire, dépourvu conseils expéri- 
mentés continuels matiére placement, avéré que revenu son 
dollar (le placement constant son dollar) réside dans stocks com- 


Goldring est spécialiste Bourse Marché, associé avec “Fry Co., Invest- 
ment Management.” est bien connue par ses articles “Pathfinder” dans Financial Post 
est aussi “How Invest for Bigger Profits” publié par Financial Post, 1957. 
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muns ordinaires cela devient plus constante plus heureuse méthode 
placement. 

méthode réside dans placement des revenus. Cela constitue 
une des régles rigoureuses dans placement qui, elle est suivie, peut produire 
les résultats désirés, Ainsi, $1,000 placés 6%, intérét composé, doivent doubler 
donner $2,000 ans. 

quatriéme méthode heureuse consisté faire choix des valeurs 
croissantes. Tout monde sait que, notre dollar achéte moins 
gramme qui favorise des dollars actuels pour les dépenses 
devient une sorte mesure anti-inflationnaire. Les stocks communs, dans 
sens, deviennent les meilleures valeurs. Encore mieux, faisant produire les 
capitaux, possession (le stock commun) direction les 
employés, équipe, continuellement fabriquer des produits 
nouveaux toujours meilleurs les mettre sur marché devient type 
les plus Une mise initiale $100.00 dans Ford 
Canada vaudrait actuellement presque $100,000 sans compter les $61,000 
dividendes regus ans possession stock. 

Canada, certaines industries, temps relativement court, ont montré 
des tendances une croissance considérable. Ainsi, dans table ci-contre, 
groupe différentes atteinte par chacune 


ans croissance 


comparaison 1956 1946 
Compagnie 1946 1956 Actif par part 
Abitibi 170,981,128 284,738,178 fois fois foist 
Dominion 73,956,166 fois fois fois 
Ford Canada 96,688,628 264,821,486 fois fois foist 
Imperial Oil 286,672,326 1,072,293,890 fois fois fois 
Steel Canada 114,747, 408,116,754 fois fois fois 


*Année fiscale terminant mars suivante. 
1949. 
1947. 


résumé, est facile trouver formule plus heureuse assurant 
succés constant pour accumuler conserver richesse dans Mais 
est-ce sera efficace dans Nous savons pas qui dominera 
marché, mais fait que cette formule remporté des succés, cours temps 
trés difficile dans passé, augure bien. tient compte des tendances 
actuelles, tout semble faveur cette formule. 

Ainsi, forte situation travail organisé laisse prévoir que les augmentations 
salaires vont continuer dans fabrication nécessaire- 
ment augmenter, mais les industries bien dirigées vont conserver leurs marges 
prix. Contre cette érosion dollar, notre formule offre meilleure protection 
possible aussi plus grande opportunité profits substantiels par 
parts communes dont valeur, tout comme possession tout sera 
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portée des chiffres encore plus élevés. plus, cause notre choix 
tries bien établies, sera possible tirer avantage des changements qui 
surviennent comme ralentissement tout cette automatisation 
croissante, fait affecte croissance certaines industries provoque 
déclin certaines autres. Au-dessus cela, tension politique entre deux 
grands partis donne presque d’une continuation prolongée des bonnes 
affaires. peut laisser autre dépression car son 
apparition mettrait danger les bases mémes notre mode vie. somme, 
les conditions dans lesquelles notre formule donné les meilleurs résultats dans 
passé semblent vouloir répéter dans prévisible. 

habituellement d’une question personnelle quand faut adopter ces 
principes placements avantageux. Sans doute, seul peut prendre les 
décisions nécessaires. Actuellement, peut faire des placements pour lui-méme. 
Mais lui faut plus volonté pour épargner constamment, temps libre 
pour analyser les tendances économiques les garanties, les connaissances 
voulues pour interpréter son analyse, pratique, combien 
progressifs ont assez volonté, temps libre connaissance pour réaliser 
cet objectif? 

réponse qui surmonte ces obstacles: fonds faisant partie 
plan, nous nous créons une obligation psychologique d’épargner. nous 
unissant, nous réalisons des sommes suffisantes, peu frais pour chacun, pour 
justifier d’un gérant placements expert Leur réputation 
leur gagne-pain dépendent des résultats obtiennent sorte qu’ils ont 
tout intérét suivre les régles prudence pour les placements pour 
choix des industries des compagnies progressives. Enfin, plupart des fonds 


mutuels fournissent les moyens placer les revenus, qui est une partie 
notre formule réussite. 


CANADIAN ANAESTHETISTS ACCUMULATING 


songeant que tout fond vise des objectifs différents dans 
placement, société des anesthésistes canadiens supposé qu’en créant fond 
visant spécialement répondre aux besoins des professionnels elle rendrait 
fier service aux médecins toutes les parties Canada. Sous direction 
docteur Gordon, étudié les livres des autres fonds colligé les 
principes énoncés ci-haut fait choix pour servir base Fond 
mutuel des Anesthésistes Afin d’assurer que les décisions 
soient prises pour répondre aux besoins des médecins, nommé sur bureau 
direction, que préside docteur Gordon, les docteurs Meredith, 
sont trois spécialistes matiére placement: Messieurs Barron, Rapsey 
Ross. Compagnie Fry Limitée (spécialiste matiére placement) été 
choisie pour gérer les placements Trust Royal pour garder les titres 
remplir certaines fonctions d’administration. 

Une question: que fonds peut réaliser que les autres peuvent 
pas réaliser? base, une question frais, plupart des fons offerts 
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public réclament des frais vente représentés habituellement par diffé- 
rence entre les prix demande, exemple: offert $5.50, demandé 
$5.00 environ Cela signifie que des parts fait $5.50 
vente suivait immédiatement, elle ferait qu’a $5.00. Cette différence est 
employée pour promouvoir les ventes et, compare aux autres frais 
vente, elle n’est pas élevée. Dans fonds des anesthésistes, toutefois, pas 
frais vente payer promotion des ventes fait surtout par les com- 
mentaires élogieux que ses membres font personne personne aussi 
cause simplicité droiture observe base. Tous les ren- 
seignements désirés sur tous les détails fonds sont inclus dans prospectus 
peut obtenir bureau-chef Société Canadienne des Anesthésistes, 
178, rue St. George, Toronto. 

Deux hommes rencontrent sur rue. Tous deux ont travaillé durant ans 
salaire moyen $15,000. somme, les deux ont gagné $375,000. L’un est 
riche, est pauvre. Pourquoi? Parce que prévoyant épargné, 
annuellement, $500.00 son revenu, soit seulement 3.3% revenu. Périodi- 
quement, placé cet argent. Bien plus, plagait les revenus capital. 
part cela, ses économies dans des compagnies importantes progres- 
sives. partant, économisant $500.00 par année, devrait avoir accumulé 
$12,500.00 Placé nouveau, intérét bancaire composé, capital serait devenu 
$18,700.00. supposant que, périodiquement, placé son argent dans les 
stocks Toronto Stock Exchange Industrial Average, devrait avoir, part les 
dividendes, au-dela $40,000. inclut les dividendes réinvestis, les chiffres 
devraient dépasser $70,000. 

Lequel des deux individus souhaitez-vous étre dans ans? 


when rapid relief allergic 


symptoms needed 


(diphenhydramine hydrochloride, Parke-Davis) 


AMPOULES 


Parenteral BENADRYL the new, higher strength ampoule 
especially well suited for prompt control acute allergic 
reactions occurring results blood transfusions 
administration serums drugs. Added infusion fluid 


blood prior administration, BENADRYL affords excellent 
protection against allergic reactions. 


BENADRYL solution may administered intravenously 
intramuscularly, although the intravenous route preferable. 


NEW BENADRYL Hydrochloride Ampoules, now 
available in a 1-cc. ampoule, 
mg. per boxes 10. 


BENADRYL Hydrochloride Steri-Vials 
available and cc. vials, 
mg. per ce. 


PARKE-DAVIS CO., LTD. 


TORONTO 14, ONTARIO 
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HOW WOULD YOU ANSWER THESE QUESTIONS 


much actual resistance exhalation 
mask, catheter and cannula? 

How much does this resistance affect exertion, 
metabolic requirements, general patient comfort? 
How much does the pressure continuous flow 
contribute oxygen-swallowing and resultant 
distention? 

What the cough-producing incidence due 
irritation, drying, nasal passages con- 
tinuous flow 0,? 


these are conditions directly aided the 


NEW AUTO-RESPONSIVE DEMAND VALVE 


Improves entire field therapy, (1), elimi- 
nating all flow during exhalation, considered 
the major cause the above difficulties; (2), 
restoring natural reconditioning respiratory 
mucosa passive exhalation undiluted moist 
breath; and (3), response sensitive answers 
all minimal and maximal requirements with utmost 
patient comfort. Try believe it. Write, wire 
phone for trial demonstration and literature. 


Se 


foremost 
anesthesia equipment 
research 


100 EAST GRAHAM PLACE 
BURBANK, CALIFORNIA 


xx 


unsurpassed for purity and potency for 
The manufacturing process has been 
for 100 years. Liquid specifications and exact- 
ing tests guarantee that superior aspects for an- 
Produces excellent muscular relaxation, 


accelerates action the heart. 


CYCLOPROPANE Squibb Gyclopropane was the first 
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CHLOROFORM Squibb Chloroform specially purified for 


general anaesthetic. Induces rapid anaesthesia with 
tively short stage excitement and good muscular 
When fire hazards may preclude the 
mable anaesthetic chloroform can 


MUSCLE RELAXANTS FOR SURGERY 
CURARE. PRODUCTS* 
INTOCOSTRIN MECOSTRIN SUCOSTRIN TUBOCURARINE 


*Squibb pioneered the development 
Curare products, TUBOCURARINE was the 
first marketed Curare alkaloid. 
INTOGOSTRIN was the first available 
standardized extract. 

Also ayailable for the treatment Cardiac 
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UNBEATABLE TEAM 


Some buy quality—others price. 
Dallons equipment offers superior 
quality fair price—plus proven 
performance—even its newest 
their life-saving team 
cardiological specialties. 
For maximum efficiency and 
Dallons. 
see why! 


For continuous monitoring cardiac 
potentials, especially during surgery. 
Deviations are seen they occur, and 
interpretation instantaneous. 
The long persistence image clearly 
visible the entire surgical team 
large screen. Stable, fast, accurate. 
special features. May attached 
ECG for complete partial permanent 

record. U/L approved. 


CARDIOSCOPE 


accessory sound attachment for the 
CARDIOPHONE , 


Dallons Cardioscope. Gives synchronized 

audible warning any cardiac deviation 

arrest. Affords double protection. 

Provides continuing rhythmic electrical 

measure. Pulse rate and energy volume 

are physician controlled. Stimuli maintains 

consciousness, normal increased pulse 
rate and blood pressure indefinitely. 


interference with routine nursing 


Stops ventricular fibrillation direct 
application electric shock energy. 
60-200 volts (AC) are passed through the 
cardiac ventricals before rhythm can 
restored massage and maintained 
the Dallons Pacer. 


Write for Professional Literature 


5066 Monica Los Angeles 29, Calif. 


AEDICAL ELECTRONICS 


therapeutic versatility ... 


FOR MENTAL AND EMOTIONAL 
DISTURBANCES 
acute and chronic 


SENILE AGITATION THE DRUG ADDICT 


FOR MEDICAL AND SURGICAL USES 


OBSTETRICAL SEDATION NAUSEA AND VOMITING 


with marked advantages... 


“In the conduct labour, the Shea! and others report SPARINE 


analgesic-sedative combination effectively controlled nausea and 
containing promazine (SPARINE) vomiting and hiccoughs were promptly 
has been strikingly superior any relieved. 
other have 1Shea, and others, Use pro- 
mazine (Sparine) the management 
Med. 119:221 (Oct.) 1956. 
une, 


“For the management the emotional factor involved 
choice because its effectiveness, its freedom from 
complicating side effects, its wide dosage range, its 
application variety regimens and its effective 
routes administration.” 

Sahl, G., Management the emotional factor the 


practice internal medicine, Am. Pract. Digest 
8:1381 (Sept.) 1957. 


TABLETS INJECTION SYRUP 


HYDROCHLORIDE 


PROMAZINE HYDROCHLORIDE 


Available prescription only Wyeth Trade Mark 


WALKERVILLE, ONTARIO 
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Sofnol non-hygroscopic Soda-lime used leading London 
Hospitals and throughout the world for 
and metabolic apparatus. 


SODA-LIME 


Agents Canada: Ingram Bell, Toronto. 


SOFNOL LTD., WESTCOMBE HILL, GREENWICH, LONDON, 


The 
you 
the more 
you 
depend 


Regional Block Anesthesia 


Since the introduction Xylocaine solution, nerve blocking has 
become much simpler. This due the rapid action and profound depth 
the agent, and most important, its great capacity for extensive 
diffusion. Satisfactory anesthesia usually achieved even though 
may have been deposited some distance away from the nerve 
trunk. 

The sustained duration analgesia produced with Xylocaine usually 
obviates the need for additional anesthetic during the operating pro- 
cedure. With Xylocaine, and for those cases where vasopressor drugs 
are not contraindicated, less epinephrine required than with any other 
local anesthetic agent. agent choice the following nerve 
block procedures: 

digital paravertebral brachial splanchnic 
intercostal pudendal sciatic mandibular 
Half billion injections demonstrate the utility, relative freedom from 
sensitivity, safety, and wide acceptance Xylocaine clinical use. 
Xylocaine possesses great stability and can resterilized boiling 
autoclaving. Xylocaine solutions containing epinephrine cannot, natur- 
ally, autoclaved due the instability epinephrine. 

bibliography more than 400 published references will gladly 
forwarded your request. Send for why said: “They 
rewrote the book for Xylocaine.” 


Xylocaine Dosages are Generally More 
Than Half Those Procaine 
Available: 


cc. and cc. Vials, 
multiple dose 0.5%, and 2%, 

without epinephrine, 

with epinephrine 1:100,000. 

without epinephrine, 

with epinephrine 1:100,000. 
comprehensive page manual “Xylocaine Anesthesia” 
with detailed information about the above and other aspects 
local anesthesia yours request. 
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New features the 
Ventilator 


Jefferson 


New GH-3 makes possible more precise estimate 
of tidal exchange, while automatically delivering independently adjust- 
able negative and positive pressures at desired rate and phase to provide 


proper pulmonary ventilation. 


THE JEFFERSON VENTILATOR Clinically 
proved, auto-pneumatic, portable device 
help insure proper pulmonary ventila- 
tion during general anesthesia every type 
patient, and especially the poor-risk 
patient during open-chest surgery. Sepa- 
rate controls for phase, rate, negative and 
positive pressures maintain optimal mean 
airway pressure. Simply designed and easily 
regulated, the JEFFERSON VENTILATOR 
now used routinely the teaching hospitals 
more than three-quarters medical 
schools throughout the United States. 


Vertical scale delivered volume, and 
convenient chart on platform gives cor- 
rections for gas flow various rates 
respiration (essential for accuracy with 
any bellows-type volume indicator). 


New, optional NRB Head, for use with any 
model JEFFERSON VENTILATOR, for the 
first time makes possible mechanical 
ventilation with intermittent negative 


and positive pressures during non- 
rebreathing anesthesia techniques. 


AUTOMATICALLY delivering properly phased 
negative and positive pressures through 
the endotracheal tube, the JEFFERSON 
VENTILATOR helps prevent respiratory 
acidosis, does not embarrass circulation, 
frees both hands the anesthesiologist. 
However, manual control rebreathing 
bag may quickly resorted desired. 
Finally, negative and positive pres- 
sures, rate and phase the JEFFERSON 
VENTILATOR may adjusted separately 
changing requirements. For orders 
information, phone collect: Roger 6-5444 
(Canada) Ltd., Toronto, Ont. 


Ontario, Quebec and the Maritime Provinces 


CANADA, LTD. 


Ripley Ave., Toronto Ont. Telephone: Roger 6-5444 


Manitoba, Saskatchewan, Alberta and British Columbia 


Winnipeg Edmonton 


degree and duration relaxant effect the 
vital advantage ‘Anectine’. Onset action swift; 
duration effect short; recovery tone rapid. 


INJECTION... SOLUTION... 


mg. each ce. mg. each ce. 
multi-dose vials ce. ampuls ce. 


ready for intravenous 100 mg. each ce. 
injection ampuls ce. 
may given once diluted for continuous, 
repeatedly required intravenous infusion 
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Nerve Block for Relief Pain 


conditions characterized mainly somatic pain, nerve blocking with 
Xylocaine treatment choice. Relief from pain almost immediate 
with single injection. addition, Xylocaine has high diffusion 
coefficient, and the trigger areas are more readily reached even though 
the may have been deposited some distance away from the 
nerve 


Typical indications this respect are: 
more Torticollis stiffness and torsion the head and neck are 


relaxed and rule the spasm does not recur. 
myalgia the shoulder muscles, and periarthritis due trauma 
are all amendable nerve block with Xylocaine. 
more Herpes Zoster the course this condition often favorably 
influenced block the intercostal nerves with Xylocaine. 
Painful Postoperative Scar infiltration the tender area with 
single injection Xylocaine, repeated blocks, often causes the 
pain subside for long periods. 
addition speed action and long duration, Xylocaine relatively 
dep ond free from sensitivity reactions. Even relatively high concentrations, 
tissue tolerance Xylocaine remarkably good. With Xylocaine, and for 
those cases where vasopressor drugs are not contraindicated, less 
epinephrine required than with any other local anesthetic agent. Half 
billion injections attest its clinical acceptance. bibliography more 


than 400 published references available your request. explains 
why said: “They rewrote the book for Xylocaine.” 


Xylocaine Dosages are Generally More 
Than Half Those Procaine 
Available: 


cc. and cc. Vials, 
multiple dose 0.5%, and 2%, 
without epinephrine, 
with epinephrine 1:100,000. 


without epinephrine, 

with epinephrine 1:100,000. 
comprehensive page manual “Xylocaine 
with detailed information about the above and other aspects 
local anesthesia yours request. 


NEW Standard Efficiency 
time-honoured apparatus 


CANADIAN 
BOYLE 


Designed meet 
the versatile needs 
the modern 
anaesthetist 


anaesthesia unit that 

tailored your movements, 

with every vital component 
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